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PREFACE  TO  VOL.  III.  PART  VI. 

This  part  of  the  Treatise  on  Organic  Chemistry  contains  a 
description  of  the  derivatives  of  naphthalene  and  the  allied 
hydrocarbons,  as  well  as  of  the  compounds  consisting  of  two  or 
more  Benzene-nuclei  directly  connected.  The  next  part,  now  in 
the  press,  will  complete  the  description  of  the  hydrocarbons  and 
their  derivatives  properly  so  called.  The  authors  are  much 
indebted  to  Dr.  H.  G.  Colman  and  Dr.  A.  Harden  for  the 
assistance  which  they  have  given  them  in  passing  this  volume 
through  the  press. 


H.  E.  R. 


Januury,  1892. 
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OB.GANIC  CHEMISTEY 

OR  THK    CHEMISTRY   OF   THE   HYDROCARBONS    AND    THEIR 

DERIVATIVES. 


PART  VI. 

THE  INDENE  GROUP. 

3552  The  compounds  of  this  group  are  derived  from  indene, 
a  hydrocarbon  which  occurs  in  coal-tar.  It  is  intermediate  in 
constitution  between  benzene  and  naphthalene. 


Indene.  Naphthalene. 

CH  CH  HCn  CH 


HCf^\CH        Bcf^C— CELV  ncf^/^CK 

CH  CH  HC  u  CH 


'I 
HC 


CH 


The  ortho-position  is  assigned  to  the  carbon  atoms  combined 
with  the  benzene  nucleus  in  indene  and  its  derivatives,  because 
they  are  either  obtained  from  naphthalene  or  phthalic  acid,  or 
are  converted  into  the  latter  by  oxidation. 

All  the  indene  derivatives  at  present  known  are  derived  from 
the  following  : 

Indene.  Hydrindene. 

«CH2\  jKjW^ 


C,H4<         \CH,  CaH4<        ^CH, 

y 
Indone.  Hydrindone.  Diketohydrindene. 

.COx  /C(K  /COv 

C,H4<       >CH        C,H4<         >CH.2        C6H4<       >CH2. 

The  letters  of  the  Greek  alphabet  are  used  as  shown  to  denote 
the  position  of  the  carbon  atoms  in  the  indene  chain.1 

1  Bomt,  AnmUn,  247, 129. 

B  2 


INDENE  DERIVATIVES 


DERIVATIVES  OF  INDENE. 


2553  Indene,  C9Hg,  occurs  in  the  fraction  of  crude  benrena 
boiling  at  about  176 — 182°,  from  which  it  is  isolated,  by  metns 
of  the  picrate.1  The  latter  forms  golden-yellow  needles  melting 
at  98°,  and  is  decomposed  by  steam.  Indene  is  a  colourka 
oil  which  has  a  sp.  gr.  of  1040  at  15°  and  boils  at  179-6— MO*1: 
(corr.).  It  combines  with  bromine  to  form  a  dibromide,  whick 
melts  at  43 — 45°,  and  on  treatment  with  water  yields  tjubw 
bromhydrin,  which  crystallizes  in  long  white  needles  melting  it 
130—131°.  On  oxidation  with  nitric  acid  indene  is  converted 
into  phthalic  acid. 

m-Amido-/3-methylindene,  CgH^NH^CHj,  is  formed  by  the 
action  of  tin  and  hydrochloric  acid  on  m-nitro-a-methyfcm- 
namic  aldehyde.  m-Amido-a-methylhydrocinnamic  aldehyde 
is  first  formed,  and  then  loses  the  elements  of  water  : 


ILN.CLH/  >CH- 


CBL 
-CH8  =  H2N.C,H8/       ^C-CH, 


+  HgO. 


CH 


It  crystallizes  from  ether  in  small  lustrous  plates,  melting  at 
98°,  sublimes  readily,  and  boils  in  an  atmosphere  free  from 
oxygen  at  271 — 272°,  under  a  pressure  of  718  mm.  Its  hydro- 
chloride also  crystallizes  in  small  lustrous  plates,  and  dissolve! 
readily  in  water,  with  some  difficulty  in  cold  hydrochloric  add. 
Acetic  anhydride  converts  the  base  into  the  acetyl  derioati** 
CdH6(NH.CO.CH3)CB^,  which  crystallizes  from  a  mixture  d  \ 
ether  and  alcohol  in  aggregates  of  concentrically  arranged  prism 
and  melts  at  1480.2 

The  base  is  converted  by  Sandmeyer's  diazoreaction  into 
chloro-fi-mcthylindene,  C^I^C^CHg),  a  dark  yellow  liquid,  boiling  ? 
at  about  240°,  which  is  oxidized  by  nitric  acid  to  os-chlorophthaKc  < 
acid.3 

The  following  compounds  have   been   prepared   by  similir 
methods : 


1  Kramer  and  Spilker,  Ber.  23,  8276. 
'  v.  Miller  and  Kinkelin,  Ber.  10, 1249. 
'  v.  Miller  and  Rohde,  Ber.  22, 1880. 


HETHY1  INDENE 


OH, 

methyUaden.  ,   H.N.C.H./^C.CH, 
O.OH, 

lustrous  plat&s 62 — 63* 

nido-£-«thvlindene,    HsN.C4lHa<''       *^>C.C2HS 
s  plates     

:  1  ,  small  plates  .        84° 

f-Jlahjflindem-^-airhavj/lie  acid,  C^H^O^  ia  formed  when  i 

.  i  lienzylaceto-acetate  with  8  parts  of  concentrate 
■harif  acid  is  allowed  to  stand  for  several  hours  .' 

/CH'\ 
I )  0OH.  =  C,H4<  M3.C0.0H 

\  c  * 

I 

CH. 

+  HO.C.Ii, 

The  acid  separates  out  when  the  mixture  is  poured  into  water. 

is   almost  insoluble  m   water,  but  readily  dissolves  in  hot 

rii  which  it  crystallizes  iu  small  white  needles,  melting 

1  >n  heating  with  soda-lime  it  decomposes  into  carbon 

hon.if  and  ymttky  I  indent,  CjH^CgHyCHj,  a  highly  refractive 

lich  lioila  at  2U5 — 206°  has  a  disagreeable  smell  re- 

Kmblmg  that  of  naphthalene,  and  changes  on  exposure  to  the 

siaous  mass.     It  is  also  formed  in  very  small 

[Oantity    when    benzyl  acetone     is     dissolved     in    concentrated 

■Iphuric  acid.1    The  acid  is  converted  by  oxidation  into  phthalic 

!  with  caustic  potash  and  a  little  water,  the 

nrffcv  of  the  mass  becomes  coloured  blue  with  a  greenish  yellow 

Ml  I  111     lustre,  and  a.  potassium  salt  is  formed,  which  i 

i>|.    in  alkaline  solution  and  appears  to  be    a  derivative  < 

Trw   methyl  irt'r.  C10HB.CO.OCHy  crystallizes   from  methyl 
I  in  small,  lustrous  needles,  melting  at  78°. 
1  MOW  nnJ  Bohde,  Btr.  23,  1883. 


CH, 


6  INDENE  DERIVATIVES 


If  the  acid  be  exposed  to  the  vapour  of  bromine,  its  dibromi 
is  formed ;  it  separates  from  ether  in  white  crusts  and  mefa 
with  decomposition  at  215°. 

Its  methyl  ester,  C10H9Br2.CO.OCH8,  forms  long,  white  needlea 
melting  at  157°. 

a-Brom-a-methylindenecarboxylic  acid,  011H9BrO8,  is  prepawi 
by  adding  the  calculated  quantity  of  bromine  to  methylindenfr- 
carboxylic  acid  suspended  in  glacial  acetic  acid,  the  dibromida; 
which  is  first  formed  being  decomposed  in  the  following  manner: : 

C.H /        ^CBr.CCLH  =  C-H^       Vl.CO,H  +  HBr. 


A, 


CHg  CHg 

It  is  insoluble  in  water,  but  is  slightly  soluble  in  alcohol,  awl 
crystallizes  from  acetic  acid  in  small,  white  needles,  melting  afl> 
245°.  Its  methyl  ester,  CgHgBr.CO.OCHg,  is  formed  by  the  action 
of  hydrobromic  acid  on  a  solution  of  the  acid  in  methyl  alcohol 
or  may  be  prepared  by  dissolving  the  ester  of  the  unbrominated 
acid  in  chloroform,  adding  the  calculated  amount  of  bromine  and 
allowing  to  evaporate.  It  forms  small,  flat  crystals,  melting  at 
98—100°. 

When  the  solution  of  the  acid  in  methyl  alcohol  is  saturated 
with  hydrochloric  acid,  the  methyl  ester  of  chloroTnethylindeM- 
carboxylic  acid  is  formed,  perhaps  according  to  the  following 
equation : 

CH  CHC1 

cjsl/     Vj.co.och.+hc^cjb/       ^caco.ocH, 

X2BK  \  CBr  / 


CH3  CH3 

/CHCK 
=  C,H  /  ^C.CO.OCH3  +  HBr. 


i 


H, 


It  crystallizes  in  long,  silky  needles,  melting  at  84°,  and,  like  the 
ester  of  the  brominated  acid,  gives  with  alcoholic  caustic  soda  a 
splendid  blue  colouration,  which  on  standing  becomes  green  and 
finally  changes  to  brown  (Roser). 


HVDRIXDEJTE 


DERIVATIVES    OF    HYDRINDENE. 

|  Hydrindtnt,  CBH,0,  is  obtained  by  reducing  indent-    irith 

i  in   boiling   alcoholic   solution.     It   is   a   colourless   ■ 

hhuasp.  gr.  of  U;>->7  at  15°  and  boils  at  1735 — 174'S" 

JIifdmdau-ft-caThc-xglic  add,  C1DH,0O2,  has  already  been 
allied  as  bydrindonaphthenecarboxylic  acid  (Pt.  V.  p.  263).  It 
*  obtained  by  Baeyer  and  Perkin  by  adding  o-xylylene  bro- 
a  alcoholic:  solution  of  ethyl  malonate  and  sodium,  the 
d  ester  of  htfdrindaic-fi'ilicurhuxylic  acid  being  formed  : 


L'.H, 


/CHjBr 
■CH.Br 


+      CH, 


OO.OC'H, 


^co.oaH, 


OH, 


,CO.OC,H, 


(JH,  ft  UK '..11, 


2HBr. 


"I   liberated  from  this  ester  forms  rhombic  plates 

its  at  199°,  and  when  heated  above  its  melting  point 

^composes  into  carbon  dioxide  and   hydrindenecarboxylic  acid.- 

i  Lay  also  be  prepared  by  dissolving  two  atoms  of  sodium 

irts  of  alcohol,  adding  three  parts  of  absolute  ether, 

lira  a  molecule  of  ethyl  acetoacetate  and  finally  a  molecule  of 

i.romide  dissolved  in  five  times  its  weight  of  ether. 

jlfter  standing  for  a  few  hours  the  product  is  hydrolized  with 

akob&lic  caustic  potash : 


C,H, 


■  C.H, 


,CH,Br 

/ca,^  /Co.ch, 
Njh/'  \30.oc,h. 


0O.CH 


xCO.OC„H, 


Njh/  xc 


n 


V-o.c 


+  HO.C.H,  +  K.O.CO.CH,. 


8  INDENE  DERIVATIVES 

Hydrindenecarboxylic  acid  crystallizes  from  boiling  water  in 
fascicular  groups  of  needles,  melts  at  130°,  and  can  be  sublimed 
without  decomposition.  It  is  oxidized  by  potassium  perman- 
ganate to  0-carboxyphenylglyoxylic  acid,1  C02H.C6H4.CO.C02H. 

y-Mdhylhydrirtdene'/S-carboxylic  acid,  C^H^Og,  is  prepared  by 
adding  a  large  excess  of  sodium  amalgam  to  a  boiling  alcoholic 
solution  of  methylindenecarboxylic  acid.  It  crystallizes  from  hot 
water  in  small  needles,  melts  at  80°,  and  boils  without  decom- 
position at  300 — 310°.  The  silver  salt  is  a  crystalline  pre- 
cipitate, and  the  barium  salt,  (CnHnO^gBa  +  411^0,  crystallizes 
from  alcohol  in  needles,  which  are  very  soluble  in  water.2 

Trichlorohydro^hydnnderiemrboxylic  acid,  C^HyClgOg,  is 
formed  when  trichlorodiketohydronaphthalene  is  dissolved   in 

cold,  dilute  caustic  soda  solution  : 

HOv       .CO.OH 

.CO CO  >C\ 

C6H  /  |  +  H,0  =  C6H4<    ^CCl, 

\CHC1-CC1,  \(/ 

It  is  an  oily  liquid  and  yields  a  methyl  ester  which  forms 
lustrous  monosymmetric  crystals,  melting  at  150°.  When  heated 
to  100°  with  acetyl  chloride,  a  compound  of  the  formula 
C^CIjCOCO.CH^CO.OCHs  is  obtained,  which  crystallizes  in 
small  needles  and  melts  at  114 — 115°.8 

The  acid  is  oxidized  to  trichlorohydrindone  by  a  dilute  solution 
of  chromic  acid. 


DERIVATIVES  OF   INDONE. 

2555  Diohlorindone,  CgE^ClgO,  was  obtained  by  Zincke  and 
Frohlich  by  the  oxidation  of  dichlorohydroxyindenecarboxylic 
acid.4  Roser  and  Haselhoff  then  found  that  it  can  readily  be 
prepared  from  dichlorocinnamic  acid,  which  is  itself  obtained  by 
passing  chlorine  into  a  solution  of  phenylpropiolic  acid  in  chloro- 
form. When  the  product  is  dissolved  in  sulphuric  acid,  the 
following  reaction  occurs : 

/co\ 

C8H6.CC1=CC1.C0.0H  =  CaH.<         )CC1  +  BLO. 

1  Scherke,  Ser.  18,  378  ;  Perkin,  Journ.  Chan.  Soc.  1888, 1,  7. 

*  Bomt,  Amaien,  247,  165. 

>  Zinck*,  B*r.  20, 2894.  «  Ber.  20,  Utt. 


CHLOROHYDROXYINDONE 


The  pure  substance  is  obtained  by  precipitation  with  water  and 
distillation  with  steam.1  It  crystallizes  from  alcohol  or  acetic 
acid  in  long,  golden  yellow,  lustrous  needles,  has  a  characteristic 
smell,  somewhat  resembling  that  of  quinone,  and  melts  at  90°. 
When  its  alcoholic  solution  is  boiled  with  potassium  bromide, 
(hlorobromindone,  C9HiClBrO,  is  obtained  ;  it  crystallizes  in  small 
yellow  needles  and  melts  at  105°. 

Dicklorincfone-oxime,  Cy^Cl^N.OH),  is  formed  when  an 
alcoholic  solution  of  dichlorindone  is  gently  heated  with  hydroxy- 
lamine  hydrochloride ;  it  crystallizes  in  long,  light  yellow  needles,, 
which  are  readily  soluble  in  alkalis  and  warm  alcohol. 

Anilidoehlarindone,  C9H4C1(NH.C6H6)0,  is  prepared  by  heat- 
ing dichlorindone  or  chlorobromindone  with  aniline  dissolved  in 
alcohol  or  acetic  acid  : 

/COv  CO 

w  WCC1  +  NIWl6  =  CflH<)ccl       +  HC1 

C.NH.C6H5 

It  is  only  slightly  soluble  in  alcohol  and  acetic  acid,  and  crystal- 
lizes in  slender,  deep  red  needles,  melting  at  203 — 204°,  which 
dissolve  without  decomposition  in  dilute  alkalis,  forming  red 
solutions;  when  such  a  solution  is  boiled,  however,  chlorohy- 
droxyindone  is  formed. 

The  amines  act  upon  dichlorindone  in  a  similar  manner  to 
aniline :  methylamine  and  dimethylamine,  for  example,  form  the 
Mowing  compounds : 

Melting-point. 

C,H.  -'         >CC1,  long  dark  red  needles 195° 


C 

I 
N(CHS)H 


/C0\ 
CeH.\        ^CCl,  thick  red  tablets 140° 

I 
N(CH3)2 

'-'Monhydroxyindone,  C9H4(OH)C10,  is  formed  when  the  pre- 
ceding compounds  are  heated  with  alkalis  or  acids,  and  may  al' 

1  Annaltn,  247,  129. 


10  INDENE  DERIVATIVES 

be  prepared  by  suspending  dichlorindone  in  alcohol  and  gradually 
adding  caustic  soda  solution,  the  liquid  being  well  stirred  and 
cooled  throughout  the  operation ;  the  mixture  is  allowed  to  stand 
for  a  day  and  the  chlorohydroxyindone  then  precipitated  by 
hydrochloric  acid.  It  crystallizes  from  dilute  alcohol  in  broad, 
thin  plates,  with  a  satin  lustre,  and  separates  from  light  petroleum 
in  small  compact  crystals,  melting  at  114°.  It  forms  a  red 
solution  in  alkalis,  from  which  it  is  precipitated  by  acids.  If  its 
solution  in  alcohol  or  acetic  acid  be  heated  with  aniline,  the 
anilido-compound  described  above  is  formed. 

The  chlorine  atom  which  is  removed  in  the  formation  of 
chlorohydroxyindone  and  other  derivatives  from  dichlorindone  is 
that  which  occupies  the  7-position.  This  follows  from  the  fact 
that  chlorohydroxyindone  is  converted  by  the  action  of  chlorine 
into  dichlorodiketohydrindene,  CflH4(CO)2CCl2,  which  is  de- 
scribed below,  a  substance  which  can  also  be  obtained  from 
naphthoquinone  and  can  readily  be  converted  into  phthalic 
acid. 

DichUyrohydroxyindenecarboxylic  acid,  C^I^C^O^  is  formed 
when  dichloro-/8-naphthoquinone  is  treated  with  cold  dilute 
caustic  soda  solution,  the  mixture  being  frequently  shaken  until 
it  has  dissolved : 

HO,        .CO.OH 
CO —  CO  >C( 

C6H4<  I       +  H20  =  C6H  /    \CC1 

\cci=cci  xcg 

It  crystallizes  in  slender  white  needles  containing  water,  which  are 
readily  soluble  in  alcohol,  but  only  slightly  in  water.1  As 
already  mentioned,  it  is  oxidized  to  dichlorindone  by  chromic 
acid: 

HO  .CO.OH 

CflH  /   \CC1         +  O  =  C6H  /      \(X31  +  C02  +  H20. 
CC1  CC1 

lU  methyl  ester,  C0H6C12O.C02CHS,  crystallizes  from  alcohol  in 
thick  plates,  and  from  ether  in  lustrous,  six-sided  tablets,  which ' 
melt  at  137—138°. 

1  Zincka,  Bcr.  19,  2493. 
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i   I-SHJ,  is  formed  when  dibroro-a-naphtl 
■  brooght  into  well  cooled  fuming  nitric  acid.     It  forms  ran 
ochreous   scales,  melting  at  127 — 12S°.     Its  constitution  follow 
from  that  of  the  dibrom-a-naphthol  from  which  it  is  obtained 


OH 


Br 


*\CBr^ 


I  y-brmnindonc,  C„HeBrO(NC,HB),  is  obtained  by 
boiltog  the  bromindone  in  concentrated  alcoholic  solution  with 
aniline  ;  the  hydro-derivative,  which  can  be  obtained  by  the 
ICtioB  of  redoing  agents  on  the  amido-com pound,  is  probably 

■lied  and  is  then    oxidized    on  exposure  to  the  ai" 

dissolves  very  sparingly  in   boiling  alcohol,   readily  in  benzene 

chloroform     and     sulphuric    acid,  with    a   magenta-red    colour, 

and   separates    in    deep    red    scales,    melting    at    190°;    it    is 

isomeric   with  the  compound  obtained  by  Roser  (see 

below)  which  melts  at  170°.     It  readily  forms  salts  with  alkalis, 

::■■..'! npused  on  boiling  with  caustic  soda  solution,  with 

■   ■  if  a  bromohydrarr/indeme,  isomeric  with  that  obtained 

by  Roser  and  Haselhoff : 


CaH< 


C(OH) 


C,H/ 


NCBr- 
,0(011). 

CBr— • 


C:N.CBH,  +  H„0  = 


0:0  +  CUH6.NHS. 


stance  crystallizes  from  hot  water,  in  dull  orange  coloured 
Q<  Iting  at  191 — 192°.    It  forms  a  characteristic 

■  It,  crystallizing  in  slender  orange  needles. 
indone  also  reacts  with  other  amido-compounds  form- 
mg  bodies  which  resemble  the  anilide.1 

1   ,H4Br20,  is  obtained  from  dibromocinuamic 

pstallizes  from  alcohol  in  orange-yellow  needles,  which 

I  -  other  properties  it  closely  resembles  dichlor-  , 

1     JMdoln  .in.!  Iluglics,  Journ.  Chen,  Sec.  1890,  1,  303. 
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indone.  When  its  alcoholic  solution  is  boiled  with  potassium 
iodide,  bromo-iodindone,  C9H4BrIO,  is  formed ;  this  substance 
crystallizes  in  short,  yellowish  red  pointed  prisms,  which  are 
odourless  and  melt  at  163°. 

IHbr<mindone-oxirrie,  C6H4.C8Br2(N.OH),  crystallizes  from 
alcohol  in  fascicular  groups  of  yellow,  silky  needles,  and  melts 
at  198°  with  decomposition.  Its  sodium  salt  forms  well- 
developed  yellow  needles  and  is  readily  soluble  in  water,  less 
easily  in  caustic  soda  solution. 

Tribr<mind<me-oxi7ne,  C6H8Br.C8Br2(N.OH),  is  the  product  of 
the  action  of  bromine  on  the  preceding  compound,  and  crys- 
tallizes from  alcohol  in  small,  golden-yellow,  silky  needles. 

Anilidobromindone,  C9H4Br(NH.C6H6)0,  crystallizes  in  light 
red  needles  and  melts  at  170° ;  it  is  readily  soluble  in  alcohol 
and  acetic  acid,  and  resembles  the  chlorine  compound  in  its 
other  properties. 

Bromohydroxyindone,  C9H4(OH)BrO,  is  formed  by  the  action  of 
caustic  soda  on  dibromindone  and  crystallizes  in  slender  needles, 
which  have  a  very  slight  yellow  tint.  It  melts  at  119°,  is 
readily  soluble  in  alcohol,  acetic  acid  and  benzene,  and  forms 
red  solutions  in  the  alkalis  (Roser  and  Haselhofi). 


HYDRINDONE    AND   ITS    DERIVATIVES. 

2556     Hydrindone,   C0H8O,   is  prepared   by  gently  heating 
ethyl  o-cyanobenzylacetate  with  concentrated  hydrochloric  acid  : 

XJN  /  CO  v 

C6H4<  +  2H20  =  C6H4<         >CH2. 

\CH2.CH2.CO.OC2H6  XCH/ 

+  NHj  +  C02  +  HO.C2H6. 

As  soon  as  the  evolution  of  carbon  dioxide  has  ceased,  the 
liquid  is  neutralized  and  distilled  with  steam.  The  hydrindone 
passes  over  as  an  oil,  which  soon  solidifies,  and  that  which  has 
dissolved  in  the  aqueous  distillate  separates  on  cooling  in  well- 
developed  rhombohedral  tablets,  which  melt  at  40°.  It  boils 
at  243 — 245°,  has  a  characteristic  smell  resembling  that  of 
phthalide,  and  is  readily  taken  up  by  most  solvents. 

When  hydrindone  is  heated  to  100°  for  some  hours  with 
concentrated  hydrochloric  acid,  it  is  converted  into  tribenzylene- 


tene,  C^H^,  water  being  eliminated.      The   formation  i 

which  will   be  subsequently  described,  is  quiU: 
kigous  to  that  ul'  mesitylene  from  acetone, 
'hosphorus  pen tachlo ride  acts   upon  hydrindone  when 
-1    together    with    fonnation    of    dkhlorint 
h    crystallizes   from   methyl  alcohol   in   lustrous 
at  29'. 
idrindone-vxime,  G.H.N.OH,   crystallizes    from    alcohol 
needles,  melting  at  146°. 
Hydri*don> t  i  •  '.H^iN'. NH.O(1fL.  separates  froi 

"wl  in  white  prisms,  which  turn  brown  at  120°  and  melt  i 
b  ;ibove  this  temperature.     It  changes  in  the  ( 
into  a  brown  oil,  and   when   boiled,  with    hydrochloric  acid    i 
I    into    benzylene-mdol,  CIBHj,N,  which   will    be    sub- 
wqumtly  described,1 

Trit&lorohydrindone,  CBHfiClsO,  is  formed  by  the  osidatioi 
tritalorohydroxyhydrindi-uecarboxylic  acid  : 

,CO„H 

.-CO-. 
>CCL       +  O  =  C8H.<  >CC1.  +  H,0  +  CO, 

CHCI  XCHC1/ 

tqtttX&aea  from  alcohol  in  thick,  pointed  needles  or  prism 
it  i8  —  59°,  and  has  a  characteristic  smell,  resembling  th; 
benappbenope.      It    is    converted    by    methylamine    intt 
which   then   combines    with    the    excess    i 
to    form    the    substance    aheady    described     (Zincke). 
;  itiou  dissolves  it  and  thereby  converts  it  hit" 

Akrovinylbfnzoic   acid,  OaH4<p  j|ni  . 

Tttrwhlorohydrindtme,   CftH,Cl40,   is    prepared    by    passi 

(Marine  into  a  warm  solution  of  dichlorindone  in  acetic  aci 

Md  forms   colourless   transparent  monoaymmetric  crystals 

Ihick   white   striated   needles,  which  melt   at   llj7— 108°, 

me  at  a  somewhat  lower  temperature,  yielding  a  vaj 

hfta  a  peculiar  smell,  resembling  that  of  hexeldorethi 

"~   n  lU  solution  in  caustic  soda,  to  which  a  little  alcohol 

heated,  trichlorovinylbenzoic  acid  is  formed: 

.CO.OH 
>CC1„  +  H,0  =  C.H,<  +  HC1 

I  '("U-CClj 

1  lUuaiiinnii,  Bet.  22,  3010. 
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This  substance  crystallizes  from  dilute  alcohol  in  needles  or 
long  plates,  and  melts  at  163°.  It  is  converted  by  the  continued 
action  of  sodium  amalgam  and  water  into  o-ethylbenzoic  acid.1 

Dibromohydrindone,  CftH6Br20,  is  obtained  when  bromine 
diluted  with  chloroform  is  gradually  added  to  a  boiling  solution 
of  hydrindone  in  chloroform.  It  crystallizes  from  alcohol  in 
white  prisms,  melts  at  133 — 134°,  and  is  readily  taken  up  by 
the  usual  solvents  on  heating. 

Tetrabromohydrindone,  CgH4Br40,  is  prepared  by  adding 
chloroform  and  an  excess  of  bromine  to  dibromindone.  On 
evaporating  the  solution  it  crystallizes  in  colourless,  lustrous 
prisms,  which  melt  at  124°  with  decomposition.  Its  alcoholic 
solution  becomes  coloured  yellow  on  heating,  and  dibromindone 
is  again  formed  when  it  is  boiled.  If  however  it  be  added  to 
an  excess  of  caustic  soda  solution,  tribromovinylbenzoic  acid, 
CBr2  =:  CBr.CyB^.COjH,  is  formed.  This  substance  crystallizes 
from  alcohol  in  lozenge-shaped  tablets  and  melts  at  196 — 198°. 

IHMorodihromohydrindaTie,  CgH^CyirgO,  has  been  obtained 
from  both  dichlorindone  and  dibromindone.  It  crystallizes  in 
white  prisms  and  is  converted  into  dichlorindone  by  sulphurous 
acid  or  boiling  alcohol. 

ft-Methylhydrindone,  C19H10O,  is  formed  when  a-methyl- 
hydrocinnamic  acid  is  brought  into  concentrated  sulphuric  acid 
heated  to  150°.  The  reddish-brown  solution  is  rapidly  cooled, 
poured    into    cold    water,    and    made    alkaline    with    caustic 

soda,  the  methylhydrindone  being  then  distilled  off  in  a 
current  of  steam.2 

/COOH  y  CO  V 

CflH 4<  =  C6H.<  >CH.CHS  +  HLO. 

\CH2— CH2.CH3  XCH/ 

It  is  a  colourless  oil,  somewhat  heavier  than  water,  which  has 
a  strong  characteristic  odour  resembling  that  of  peppermint, 
and  boils  at  244 — 246°  at  a  pressure  of  719  mm.,  with  slight 
decomposition.  It  is  only  slightly  soluble  in  water  but  readily 
in  other  solvents.  Dilute  nitric  acid  converts  it  into  phthalic  acid. 

Its  phenylhydrazone  crystallizes  from  alcohol  in  yellowish 
plates,  melting  at  116°. 

A  series  of  other  substituted  hydrindones  has  been  prepared  in 

1  Zincke  and  Frohlich,  Bet.  20,  2053. 
9  Miller  and  Eohde,  Btr.  23,  1888. 
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a  similar  maimer  from  the  corresponding  hydrocinnamic  acids  by 

the  same  chemists. 

/CON 
m-Chlorohydrindone,  aCgHj/  ^CH^    Bomg^       Melting. 

CHj  point.  point. 

white  needles 274°  95° 

/C0\ 
m-Bromohydrindone,  BrCyEIj^         yCH^, 

white  needles —  122-123 

/C0\ 
p-Bromohydrindone,  BrCflHs<f  yCH2, 

3 

white  microscopic  needles —  111-112 

«-Methylhydrindone,  0^.0^^        ^CH2, 

long  white  needles —  59 

/C0\ 
p-Methylhydrindone,  0^.0^^        ^)CH2, 

white  needles —  63 

ro-CUoro-£-methylhydrindone, 


o 


kO 


CO. 
aC8H.<;  \CHCH,,  colourless  oil  265-268' 


DIKETOHYDRINDENE  AND  ITS   DERIVATIVES. 

J557  Diketohydrindene,  CgHgOg.  The  sodium  compound  of 
ethyl  dike tohydrindenecarboxy late  is  prepared  by  heating  10 
gnos.  of  ethyl  phthalate  and  2  grms.  of  sodium,  or  the  correspond- 
ing amount  of  sodium  ethylate,  on  the  water-bath,  and  gradually 
adding  7 — 10  grms.  of  ethyl  acetate.  The  reaction  is  probably 
expressed  by  the  following  equation  : 

/CO.OC-H6 
2C,H.<  +  2CHj.COi.CJL  +  6Na 

X!O.OC2H6 

/C0\ 
=  2C6H4<        >C(Na)C02C2H6  +  4NaOC2H6  +  3H2. 

XCCK 
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This  substance  crystallizes  from  water  in  slender,  yellow  needles. 
The  ester,  which  also  crystallizes  in  fine  yellow  needles,  ia 
precipitated  by  the  addition  of  sulphuric  acid  to  the  aqueous 
solution  of  the  sodium  salt,  and  on  heating  with  an  alkali 
decomposes  into  diketohydrindene,  alcohol  and  carbon  dioxide, 
a  change  which  also  occurs  when  its  solution  in  ether  which 
contains  water  is  allowed  to  stand  : 

/co\ 

C6H  /      \CH.C02CsH6  +  H,0 

=  C6H4/      ^CH2  +  C02  +  HO.C2H6. 

It  is,  however,  best  to  heat  the  acidified  aqueous  solution  for 
half  an  hour  on  the  water-bath  and  filter  the  hot  liquid. 
Diketohydrindene  forms  colourless,  lustrous  needles,  which  melt 
with  decomposition  at  129 — 130°.  It  is  readily  soluble  in  hot 
alcohol  and  benzene,  less  readily  in  ether  and  hot  light  petroleum, 
and  is  only  very  slightly  soluble  in  water.  Dilute  alkalis 
dissolve  it  readily,  the  solutions  being  of  a  deep  yellow  colour. 

Bidilutohy(tHndeneJCl^Bil(iO^ is  formed  when  diketohydrindene 
is  boiled  with  water.  It  crystallizes  in  difficultly-soluble,  yellow- 
ish rhombic  tablets,  which  melt  with  decomposition  at  206 — 208°. 
All  its  salts  are  coloured  deep  red  to  violet,  and  it  dyes  wool 
a  violet  red  in  a  faintly  acid  bath,  but  not  very  readily.  Its 
formation  is  probably  represented  by  the  following  equation  : 

=  C8H.<         >C=C<  >CO  +  H20. 


L2 


C=N.NHC6H6 

Dtkdohydrindenephcnylhydraz<me9C^4<^  /CH2  ,   is 

CO 
obtained  as  a  yellow  flocculent  precipitate  when  phenylhydrazine 
hydrochloride  is  added  to  a  solution  of  the  diketone  in  alcohol 
which  contains  a  little  water.   It  crystallizes  from  dilute  alcohol 
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melting  at  162 — 163°.  and 
concentrated  sulphuric  acid  which  is  coloured 
■    green  by  ferric  chloride. 

liphtnylkydraztme,  C7Ha(C=N2H.C(JHs)i,  is 

heated  on  the  water-bath  with  the 

v'lrazhie.  It  crystallizes  from  alcohol 

mred  needles,  melting  at   171°,  and 

■i  sulphuric  acid  is  also  coloured  dark  bluish 

I  bo   of  ferric  chloride. 

■.■.H4(CH,)(C=N.OH)2,  is  formed 
ution  of  bydioxylamine  hydrochloride  is  added  to  a 
'  dtketohydrindene  in  carbonate  of  sodium.  It 
dilute  alcohol  in  very  fine,  matted  needles, 
■  idily  soluble  in  alkalis. 
iKmitroxodikftuhydriiuUnt.  C„H1(CO)!.C=N.OH,  is  obtained 
dttioa  of  dilute  sulphuric  acid  to  a  solution  of  the 
id  sodium  nitrite  in  dilute  caustic  soda.  It  crystallizes 
:!  acetic  acid  in  triangular  plates,  which  melt  with 
ion  at  197 — 1U8°  and  dissolve  in  alkalis,  forming 
•  •  a  delicate  pink  colour, 

hydrindmt,  CeH4(C^N.OH)3,  is    the  pro- 

■  i  '  hydro xylamme  on  the  preceding  compound, 

i  ice,  melting  at  197°  with  evolution 

bxhlorodikttohydrindaie,  CBH4ClsOa,  is  formed  by  the  action 
on  a  solution  of  chlorohydroxyindone  in  acetic  acid  : 

C.H/  >CC1  +  CL  =  C0H.<        >CCL  +   HC1. 

NCCOH)^  XXK 

.   be  obtained  by    the    oxidation    of  dichloroketo- 

i  [iodic  acid,  a  substance  which  is  described  later  on.  In 

Old  the  purification  of  this  substance  the  preparation 

!  v  carried  out  by  dissolving  chlorohydroxy- 

inons  in  sodium  carbonate  solution,  passing  in  chlorine 

:  iuid  becomes  colourless,  acidifying  with  acetic  acid 

Hydrochloric  acid  is  then  added  to  the  filtrate 

bid  ibis  ii.-:ii«.'d  with  chromic  acid. 

IhAbrr*!  .  ■  rystallizes  from  dilute  alcohol  in 

■all  lustrous  plates  and  from  a  mixture  of  ether  and  light  petro- 

',  248,  W  :   Wwlicemu  ud  KiMc,  Annate*,  852,  T2. 
IAHT    VI.  C 
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leum  in  large,  thin  tablets,  the  corners  of  which  are  truncated ; 
it  melts  at  125°. 

When  it  is  dissolved  in  caustic  soda,  phthalic  acid  and 
dichloromethane  are  formed,  the  latter  of  which  is  converted 
by  the  alkali  into  formaldehyde,  so  that  the  solution  obtained 
reduces  ammoniacal  silver  nitrate  : 

X!Ov  .CO.ONa 

C6H4<         >CCL  +  4NaOH  =  C6H4<  +  2NaCl 

XKK  \CO.ONa 

+  CHjP  +  HjjO. 

Alcoholic  potash,  on  the  other  hand,  converts  it  into  dichlor- 
acetophenonecarboxylic  acid  : 

.COv  X!O.CHCl2 

C6H4<        >CCL  +  HOK  =  C6H4< 

MXK  XJO.OK 

When  this  substance  is  dissolved  in  sodium  carbonate  and 
treated  with  chlorine,  trichloracetophenonecarboxylic  acid  is 
formed  (Pt.  V.,  p.  149).1 

IHbramadiketohydrinderie,  C9H4Br202,  is  formed  by  the  action 
of  bromine  on  diketohydrindene  (Wislicenus)  or  on  bromo- 
hydroxyindone  (Roser  and  Haselhoff),  as  well  as  by  the 
oxidation  of  dibromoketohydroxyhydrindic  acid  (Zincke  and 
Gerland).  It  crystallizes  from  acetic  acid  in  thick  white  plates, 
which  melt  at  176°.  Dilute  alkalis  convert  it  into  bromohy- 
droxyindone,  phthalic  acid  and  bromoform,  the  reactions  which 
occur  being  represented  by  the  following  equations  : 

C6H4<         >CBr2  +  H20  =  C6H4<  ^CBr  +  BrOH. 

XKK  M3(OHT 

.COx  /CO.OH 

C6H4<         >CBr2  +  2H20  =  CflH4<  +  CHjBr,. 

xCOx  xCO.OH 

CH,Brs  +  BrOH  =  CHBr8  +  B^O. 

Chlorobromodiketohydrindenc,  Cgl^ClBrO^  is  obtained  by  the 
oxidation  of  chlorobromoketohydroxyhydrindic  acid  and  also  by 
the  action  of  chlorine  on  bromohydroxyindone  or  of  bromine  on 
chlorohydroxyindone.  It  crystallizes  from  alcohol  or  acetic 
acid  in  lustrous  plates,  melting  at  147°,  and  is  converted  bf 

1  Zincke,  Ber.  21, 491 ;  Zincke  and  Gerland,  Ber.  20, 8216 ;  21, 2879  and  289 


i  a  mixture  of  ptithalic  acid,  dibromochlorom ethane 
indone. 

4558  (3-.\fi-/}i ;//•!.'..■  .".i).,.    is    prepared    from 

lalate  and  ethyl   propionate  and  has,  therefore,  the 

•CO. 
C.H.<         }CH.CHa. 

Nxk 

In  this   way   the    sodium   compound,   CuH1(CO),,CNa.CH3, 

which  crystallizes  from  hot  water  in  small  garnet 
Lark  red  prisma.  When  an  acid  is  added  to  its 
methyldiketohydrindene  separates  out  as  a  colourless 
Boon  solidifies.  It  crystallizes  from  alcohol  in  small 
ramids,  and  from  light  petroleum  in  pointed  needles, 
'  at  84 — 85"  and  form  red  solutions  in  the  alkalis.  It 
listiHed  without  alteration,  no  condensation  product 
Wing  formed  as  is  the  case  with  diketohydrindene. 

'.■■.'■ohi/dri-iul'-nr/ihati/l/ir/Jriuouc  forms  small   yellowish 
at  142—162°. 
MrOiyldikitohydrimh'ncdw.vimc.    crystallizes    from    alcohol    in 
melts  at  116 — 117°  with  evolution  of  gas. 

dene,  C!,Ht(CO)sCBr.CH„  is  formed 

Ution  1  <f  methyldiketohydrindene  in  acetic  acid  is  heated 

ine.    It  crystallizes  from  alcohol  in  small  white  needles, 

yellowish  red  solutions  in  alkalis. 

ydrindene,   CBH4(C'0)2C(CH,)j,   may    be   ob- 

tteating   the   sodium   compound  of  methyldiketohy- 

vith  methyl  alcohol  and   methyl  iodide  to  100°.     It 

from     alcohol    hi    small    white    needles,    melts    at 

boils   almost  without  decomposition  at  250°. 

acid   properties,  both  the  hydrogen   atoms   of  the 

group    having    been    replaced    by    methyl.      The 

fyliiaftlAydrttzow:   forms   thin,   yellowish    prisms,    melting    at 

BmxUttudiketohydrindene,  C^H^O^,  is  prepared  by  heating 
a    proportions  of   benzaldehyde   and   diketo- 


NcB,  +  OHC.C.H,  . 


0«H.<         >C=CH.C,H.. 


•   ."■'<«,  252.  ■■ 
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It  separates  from  alcohol  in  yellowish,  lancet-shaped  crystals, 
which  melt  at  150 — 151°.  On  heating  with  alkalis  it  is 
decomposed  into  its  constituents. 

JDichloroketohydroxyhydrindic  acid,  C^HgC^O^  Zincke  ob- 
tained this  acid  by  the  action  of  sodium  carbonate  solution  on 
tetrachlorodiketohydronaphthalene : 

HO.        .C09H 


,CO— CO  >C< 


CO— CO  >C< 

C,H.<  I         +  2H.0  =  C6H,<      >CCL       +  2Ha 

\CC12-CC1S  \/ 

It  may  also  be  prepared  from  dichlorotriketohydronaphthalene, 
which  need  not  be  isolated,  by  simply  passing  chlorine  into  an 
alkaline  solution  of  chlorohydroxynaphthoquinone  ;  the  triketone 
is  thus  formed  and  is  converted  into  the  acid  by  the  alkali 
present  : 

CO— C.OH  .CO— CO 

C6H4<;  ||  +  C10H  =  CflH4<  I  +^0 

^CO— CC1  \CO— CCS, 

HOv       .CO.OH 

=  C6H  /  \CC12 
CO 

It  crystallizes  from  hot  water  in  small  prisms  or  thick  needles, 
and  from  hot  hydrochloric  acid  in  long,  almost  rectangular 
prisms,  while  it  separates  from  a  mixture  of  ether  and  light 
petroleum  in  lustrous  monosymmetric  prisms.  All  these 
crystals  contain  a  molecule  of  water  which  can  be  removed  by 
careful  heating,  but  is  very  readily  re-absorbed.  As  already 
mentioned,  the  acid  is  easily  oxidized  to  dichlorodiketohydrin- 
dene : 


HO.       /C02H 
CflH4<^    \CC12       +  O  =  C6H4/       \CC12  +  C02  +  H,0 


CO  C0' 


Its  methyl  ester,  C9H4C120(0H)C02.CHS,  forms  large,  lustrous* 
transparent  monosymmetric  crystals,  which  melt  at  121 — 122* 
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and  its  acetyl  compound,  C9H4CJl20(OC2H80)C02H,  crystallizes 
in  small  prisms,  melting  at  1260.1 

IXbromoketohydraxyhydrindic  acid,  C10TS^Br2Ov  has  been  ob- 
tained from  bromohydroxynaphthoquinone,  and  crystallizes  in 
needles  or  large  monosymmetric  prisms  containing  water  of 
crystallization,  which  become  anhydrous  at  130°  and  melt  at 
about  170°.  Its  methyl  ester  resembles  the  corresponding 
chlorine  compound,  and  melts  at  137°. 

Chicrobromoketohydroxyhydrindic  add,  C10H6CIBtO^  is  formed 
by  the  action  of  bromine  on  an  alkaline  solution  of  chloro- 
hydroxynaphthoquinone  and  by  that  of  chlorine  on  the  cor- 
responding bromine  compound ;    it  forms  crystals  which  are 
similar  to  those  of  the  preceding  compound  and  also  lose  a 
molecule  of  water  on  heating.     The  anhydrous  acid  separates 
from  a  mixture  of  ether  and  light  petroleum  in  crystals,  which 
melt  at  190°.    The  methyl  ester  melts  at  134—135°. 

1  Zincke,  Ber.  21,  491  ;  Zincke  and  Gerland,  Ber.  21,  2379. 
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THE  NAPHTHALENE  GROUP 

Naphthalene,  C10H8. 

2559  On  December  15th,  1819,  A.  Garden  sent  to  T.  Thomson 
a  short  account  of  a  peculiar  crystalline  substance  which  had 
been  formed  in  the  distillation  of  coal-tar  and  which  appeared 
to  be  a  kind  of  camphor.1  Thomson  ascertained  that  it  was 
a  hydrocarbon,  and  concluded  from  the  results  of  his  analyses 
that  it  consisted  of  three  atoms  of  carbon  and  two  atoms  of 
hydrogen  or  of  one  atom  of  olefiant  gas  and  one  atom  of 
carbon.2  J.  Eidd  then  obtained  the  same  substance  by  passing 
the  vapours  of  coal-tar  through  a  red-hot  tube  and  gave  it  the 
name  of  naphthalene,3  soon  after  which  Chamberlain  showed 
that  it  could  be  obtained  in  large  quantity  by  simply  distilling 
the  tar,  the  naphthalene  being  found  in  that  portion  of  the 
distillate  which  comes  over  towards  the  end  of  the  operation.4 
Its  correct  composition  was  first  determined  by  Faraday,6  and 
although  at  first  doubted,  was  eventually  confirmed.  Dumas 
assumed  that  the  naphthalene  existed  as  such  in  the  coal,  but 
Reichenbach  showed  that  this  idea  was  not  accurate,  but  that 
the  naphthalene  is  a  product  formed  by  the  dry  distillation.6 
Faraday,  Berzelius,  and  more  especially  Laurent,  were  the  next 
to  turn  their  attention  to  this  substance.  The  last  named  found 
that  it  unites  with  chlorine  to  form  a  tetrachloride,  C10H8C14, 
which  on  oxidation  yields  dibasic  phthalic  acid,  CgHgO^  a  fact 
which  led  Marignac  to  assume  that  naphthalene  is  a  compound 
of  two  hydrocarbons,7  C8H4  -f  C2H4.  This  chemist  subsequently 
showed  that  phthalic  acid  on  heating  with  lime  decomposes  into 
carbon  dioxide  and  benzene,  from  which  it  follows  that  naphtha- 

1  Thomson's  Ann.  Phil.  15,  74.  *  Ann.  Phil.  16,  85. 

8  Phil.  Trans.  1821,  209.  4  Ann.  PhU.  II.  6, 136. 

6  Phil  Trans.  1826,  II.  140.  «  Pogg.  Ann.  28,  484. 

7  Annalen,  38,  18. 


OF  NAPHTHALENE 


.  >•<!    from   the   latter   by  the   substitution   of  ■ 
Irogeo  atoms  by  the  divalent  group,  C4H4. 

■  i-ri-pimst'd  the  following  formula: 

OH  CH 

HO     C     OH 

HO     0     OH 

OH    OH 

g  to  tins  it  consists  of  two  aromatic  nuclei,  which 
.  i  Km  atoms  in  common.1  The  accuracy  of  this  view 
■mentally  proved  by  Grabe,  who  shoved  that  phthalic 

■  ed  by  the  destruction  of  either  of  the  two 
I  ins  cannot  be  ascertained  in  the  case  of  the  bydro- 
■     i    since  there  is  no  way  of  distinguishing  between  the 

of  them  must  therefore  first  be  marked  by 
one  or  more  hydrogen  atoms  by  other  elements  or 
■  ;  it  then  becomes  possible  to  ascertain  which  nucleus 
i  by  oxidation.  Grabe  actually  found  that 
bthoquinone,  CinH4Cl!Os,  is  converted  by  oxidation 
'  acid,  so  that  its  formula  may  be  written  CBHV 
Phosphorus  pentachloride  converts  the  dichloro- 
BpOnnd  into  pentachloronaphthalene : 

<  >,  +  2PCla  =  Cj.H.Cla  +  2P0C13  +  HCL 

a  substance  is  converted  on  oxidation  into  tetrachlorophthalic 
:   its  formula  can  be  written  04HaCl.CgCl„  and  from 

it,  follows  that  naphthalene  must  have  the  sym- 
irical  constitution  assigned  to  it  by  Erlenmeyer.5 

■    t,,  tins  proof  several  others    have   been   brought 

.   '      HgCl,,  winch  we  have   already 

1  and  which   is  converted   by  oxidation  into  phthalic 

il    decomposes  into  hydrochloric  acid  and  two 

'     of   which   is   oxidized   to   dichloro- 

■  :h  has  also  been  obtained  from  monochloro- 

CWH,C1.C14,    while     monochloio- 
137.  M«.  ■'.  149.  20- 

Wy».  61.  US-  *  Atterherg,  for.  9,  547. 

■..-..-.  4.  10;    wulmati,  ,!,id.  Jft,  50&. 
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naphthalene  itself  is  converted  by  nitric  acid  into  chloroi 
phthalic     acid     (Atterberg).      When     monochloronapht 
tetrachloride  is  heated  with  alcoholic  caustic  potash,  trie) 
naphthalene,  C^HgClg,  is  obtained,   and   on   oxidation  yie 
trichlorophthalic  acid  (Widman). 

Mononitronaphthalene,    C^HyNOg,   is  oxidized    by  chromic] 
acid  to  mononitrophthalic  acid.1     The  same  nitro-compound  ii 
converted    by  reduction    into    amidonaphthalene,   C10H7.NHtj 
which  is  oxidized  by  potassium  permanganate  or  chromic  acid 
to  phthalic  acid  and  not  to  amidophthalic  acid.2 

Amidonaphthalene  can  also  be  readily  converted  into  dinitro- 
naphthol,  which  also  yields  phthalic  acid  on  oxidation. 

2560  Erlenmeyer's  formula,  moreover,  explains  the  fact  thai 
naphthalene  differs  from  benzene,  inasmuch  as  it  yields  tw 
isomeric  mono-substitution  products,  which  are  distinguished 
as  a  and  fi? 

r    1 
2'/\/\2 

3\/\/3 

4'      4 
a=l=4  =  4'  =  l' 
£  =  2  =  3  =  3'  =  2' 

The  a-compounds  on  oxidation  yield  naphthoquinone,  C^H^O^ 
which  so  closely  resembles  benzo-quinone  that  an  analogous 
constitution  was  assigned  to  it  and  the  oxygen  atoms  assumed 
to  occupy  the  position  1  : 4.  The  discovery  of  a  second  naphtho- 
quinone, however,  rendered  this  conclusion  somewhat  doubtful 
until  its  accuracy  was  fully  proved  by  the  following  observations. 
Phthalic  acid  yields  two  isomeric  nitrophthalic  acids  of  known 
constitution  : 

NO, 


NO 


/\_, 


a 


C02H 


— C02H 


/\_ 


COsH 


-COsH 


The  latter  of  these  is,  however,  also  formed  by  the  oxidation  of 
a-nitronaphthalene  and  the  a-position  must  therefore  be  next  to 
a  carbon  atom  which  is  common   to  both  nuclei.     This   also 

1  Beilstein  and  Kurbatow,  £er.  12,  688. 

3  Reverdin  and  Nolting,  Constitution  des  Kaphthalins.    Genf,  1880 ;  Constitu- 
tion ck  la  Naphthaline,  Mulhouse,  1888.  '  Men,  Zeitsch.  Chcm.  1868,  394. 
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u   synthetical  formation  of  a-n&phtho]  by  heatin; 
i  c  :icid  ; ' 


OH 

OH 

CH  CO 
•\  \ 

HC  CH  CH. 

1   II   J 
HC  C  CH 

CH  C 
HC  C  CH 
HO  0  OB 

CH   CH 


OH  CH 


in   the  formula  given  above  that  the  a-  and  0- 

"  li  occur  Four  times.     Atterberg  proved  this  for  the 

after  Liebermanu  had  showed  that  it  occurs  twice. 

htbalene,  Cl(tHr.NOt,  is  converted  by  reduction  into 

irthaleoe,  U^H^.NH^  which  can  readily  be  converted 

Mu  a-amidonitro  naphthalene,    C,„Ha(XO.,)NH3.      When   the 

Lip  of  this  compound  is  replaced  by  hydrogen,  the  pro- 

a  ia  the  original  a-nitrouapthalene.     Moreover,  the  a-amido- 

lalsne  can  easily  be  converted  into  a -naphthoquinone, 

oxidation  yields  phthalic  acid,  thus  pioving  that  both 

Ha  mbatituent  groups  are  situated  in  the  same  nucleus.2     If, 

the  amido-gToup  of  amidonitronaphthalene  be  replaced 

'  'chlorine,  o-chloronitronaphthalene,  C1UH0C1(NO.J,  is  formed, 

i  "averted  by  phosphorus  pentachloride  into  dichloro- 

;"  C1(IH0C1S.  A  substance  which  is  isomeric  with  this  is 

a  similar  manner  from  a-nitronaphthalenesulphonic 

'  IgH.     The  latter,  however,  is  formed  both  by 

of  sulphuric  acid  on  a-nitTonaphthalene  and  of  nitric 

■ ,  ii;i|)luli^]i ■m-siiljilionic   acid.      The   two  substituent 

pulps  and  therefore  the  two  chlorine  atoms  in  the  dichloro- 

iir  which  is  derived  from  it,  are  consequently  both  in 

ton.      This  is  also  the  case  in  a  third  dichloro  naphtha - 

■no.  obtained  by  the  action  of  chlorine  on  a-nitro  naphthalene, 

her  atom  of  hydrogen  be  replaced  by  chlorine  in  each 

iree  rlichloro-compounds,  one  and  the  same  trichloro- 

>tuined      This  proves  the  proposition  that  the 

occurs  lour  times,  Liebermann's  experiments  showing 

one  nucleus,  and  Atterherg's  that  it 

"'*"'   227,  -I-".     "  Liebemiiuin,  Anna-lot,  183, 
'  AttcTbOK,  ftr.  9,  17^-1  ;   10,  547. 
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CI 


CI 
CI 


CI    CI 


CI 


CI 

a  ci 


Cl 


ci  ci 


ci   a 


X/Y 


Naphthalene  yields  a-compounds  when  treated  with  chlorine, 
bromine,  or  nitric  acid,  whilst  both  the  a-  and  /8-monosulphonic 
acids,  as  was  found  by  Faraday,  are  formed  by  the  action  of 
sulphuric  acid.  The  substitution  products  of  naphthalene  are 
naturally  much  more  numerous  than  those  of  benzene.  If  two 
hydrogen  atoms  are  replaced  by  the  same  element  or  radical, 
ten  isomerides  are  possible  : 


a,      a* 


a 


ae 


2        ~2 

Fig.  A. 


1 
1 
2 

2 
2 


3' 
4' 
3 
2' 
3' 


8       1 
7/\/\2 

6\/\/3 
5        4 

Fig.  C. 


To  express  these  relations  three  plans  have  been  proposed,  which 
are  exemplified  in  the  above  figures.  When  the  Greek  letters 
are  employed,  these  are  written  close  together  when  the  two 
substituents  are  both  in  the  same  nucleus,  and  separated  by  a 
hyphen  or  sometimes  by  a  double  line  when  they  are  in  different 
nuclei.  The  dichloronaphthalenes  mentioned  above  would 
therefore  be  a^a2 ;  ax — a2  (or  a{zza2)f  a^ — a^.  As  this  method 
is  very  likely  to  cause  mistakes  both  in  writing  and  printing,  it 
is  better  to  make  use  of  numbers.  The  plan  shown  in  Fig.  B 
is  that  adopted  by  the  English  chemists,  while  that  shown  in 
Fig.  C  is  frequently  employed  on  the  Continent.  ., 

In  order  to  determine  the  constitution  of  the  di-subfltiti 
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Erdroapp   has  employed  the  following  method.1     In 
mlphonic  acids,  Cl0Hn(NH3)SO3H,  either  the 
amiiio  or  the  sul  phonic-group  is  replaced  by  hydrogen,  the  pro- 
obtained  being  either  a-  or  /3-naph thy! amine  or  o-  or 
■  osaolphoiuc   acid.    The  naphthalonesulphonic  acids 
w converted  into  dichloron&phthalenes,  naphtholsulphonic  acids, 
^-naphthalenes,    &c. ;    the   oxidation    of   the   dichloro- 
i"    jihtiialic    m-M    or   a   substituted   phthalic 
whether  the  two  substituents  are  in  the  same  nucleus 
lisnonucleal)  or  in  different  nuclei  (hetcronucleal).     To  deter- 
!"u     uf    the    heteronucleal    di-substitution 
Armstrong    and    Wynne    start    with    a-chloro-#- 
.' uf. which  i3  converted  by  sulphonation  into  a  mixture 
tphthlaminesulphonic  acids.1    These  can  be  converted 
by   two  methods;  either  by  reducing 
■    and  thus  replacing  the  chlorine  by  hydrogen  and 
ifctt  converting  the   resulting    j9-naphthyiaminesulphonic   acid 
li  iru-compound  by  means  of  the  diazo-reaetion  followed 
;.i    with   phosphoms   pen tach Wide,  or  by  first  re- 
placing the  arnido-group  by  hydrogen  and   then  treating  the 
iialenesulphonic  acid  thus  obtained  with  phosphorus 
^'--iihluride.     They  have   thus  succeeded  in  connecting  the 
-■'  ■  ■!i;iphtliYbniiMK'si]!]>lii>uii;  acids  with  compounds  of  known 
'  Mtmtion.and  in  establishing  the  constitutional  formulae  both 
.    themselves  and  of  numerous  di-  and  tri-su Institution 
lich  are  derived  from  them. 

method  for  the  determination  of  the  constitution  of 

titution    products  of   naphthalene  is   their  synthesis 

tow  benzene  derivatives  of  known  constitution,     Phenylpara- 

ample,  yields  a-naphthol  on  distillation,  and 

acids   in   the    same    manner  yield 

Pinnated  o-naphthola  of  known  constitution.11 

CC1  CH 

HC      C     CH 

|        ||        |  +  CO,  +  H.O. 

HC      C     CH 

CH  C.OH. 

1  :  II  CfalorobydruynftpbthalBSB. 

.  C'-cm.  Sue.  1889,  PP-  Si,  *8. 
<!m.  247,  BS6. 
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An  important  factor  in  all  these  conclusions  is  the  supposition 
that  no  intermolecular  changes  take  place  in  the  reactions 
employed.  Erdmann  has  carefully  investigated  this  question, 
and  has  found  that  the  di-substitution  products  of  naphthalene 
are  very  stable  and  show  no  tendency  to  isomeric  change. 

Five  naphtholsulphonic  acids,  or  the  corresponding  naphtha- 
lenedisulphonic  acids,  for  example,  are  converted  by  fusion  with 
caustic  potash  into  five  different  dihydroxynaphthalenes,  while 
the  three  phenolsulphonic  acids,  on  the  other  hand,  are  thereby 
converted  into  the  same  dihydroxybenzene  (resorcinol).  More- 
over the  dihydroxynaphthalenes  are  converted  into  five  different 
diamidonaphthalenes  by  heating  with  ammonia. 

The  sulphonic  acids  of  naphthalene,  of  the  naphthols  and  of 
the  naphthylamines  appear  to  form  an  exception,  as  they  are  con- 
verted into  isomerides  when  heated  with  sulphuric  acid,  water 
being  probably  taken  up,  the  sulpho-group  split  off,  and  fresh 
sulphonation  then  taking  place.1  A  similar  tendency  to  isomeric 
change  has  been  observed  in  the  sulphonic  acids  of  the  halogen- 
substituted  naphthalenes.2 

In  the  replacement  of  the  sulphonic  acid  group  by  chlorine 
by  means  of  phosphorus  pentachloride,  however,  no  such 
isomeric  change  appears  to  occur,  even  in  the  apparently 
somewhat  violent  reaction  in  which  the  nitroxyl  group  is  also 
replaced  by  chlorine.  This  is  shown  by  the  fact  that  the  nitro- 
naphthalenesulphonic  acids  yield  the  same  dichloronaphthalenes 
as  are  obtained  from  the  corresponding  diamidonaphthalenes  by 
converting  these  into  diazo-compounds  and  decomposing  the 
latter  by  a  boiling  solution  of  cuprous  chloride  in  hydrochloric 
acid.  It  follows,  therefore,  that  the  reactions  carried  out  by 
Atterberg  (p.  25),  yield  correct  results,  and  that  the  method 
adopted  by  Armstrong  and  Wynne  is  also  reliable.  The  results 
obtained  by  Erdmann's  synthetical  methods  are,  moreover,  in 
perfect  agreement  with  those  obtained  by  the  last-named 
chemists. 

Substitution  products  which  contain  the  substituents  in  the 
position  1  :  1'  z=  4  :  4'  show  a  very  characteristic  behaviour, 
and  in  many  respects  are  very  similar  to  ortho-compounds, 
Bamberger  and  Philip  have  therefore  proposed  to  give  the  prefix 
"  peri "  {irept,  round  about)  to  such  substances.3 

1  Weinberg,  Ber.  20,  3354. 

*  Armstrong  and  Wynne,  Proe.  Chem.  Soc.  1889,  119,  &c 

*  Ber.  20,  237. 


CONSTITUTION  OF  NAPHTHALENE 

When    more    than  two  atoms  of   hydrogen  are  replaced    in 

ene   by    the   same    element   or   radical,  the    following 

caws  of  isomerism  are  possible  : 

Triderivatives 14 

Tetrad  erivatives 22 

Pentaderivatives 14 

Hexd  erivatives 1 0 

Heptaderivatives 2 

Octoderivative 1 

ii  Bamberger1  has  been  led  by  the  study  of  the  reduction 

leti  of  naphthalene  and  its  derivatives  to  propose  a  formula 

hydrocarbon,  which  differs  from  that  of  Erlenmeycr  in 

way  as  the  centric  formula  for  benzene  differs  from 

nf  KekuH  (Part  III.,  p.  67). 


Naphthalene 

•  found  that  the  tetrahydro-d  erivatives  of  naphthalene, 

:   the  four  hydrogen  atoms  have  been  added  to  the  same 

as  true  benzene  substitution  products,  whereas 

:  duced  naphthalene  compounds,  although  they  behave 

aeral   way  like  those  derived  from  benzene,  yet  differ 

latter  in  many  important  respects. 

i -..'fore  assumes  that  naphthalene  consists  of  two  similar 

of  which  is  a  benzene  nucleus,  and  that  when 

W  atoms  of  hydrogen  are  added  to  one  of  these  the  other 

Wanes  a  true  benzene  nucleus.     The  reduction  of  a-naplithol, 

■  ,  is  represented  by  the  following  equation  : 

HC     C.OH  H2C      C.OH 


HC     C.OH  H,C      C.OH 

HO      OH  H,C     OH 


l5&a  Naphthalan  is  frequently  found  among  the  products  of 
i   organic  substances  by  heat.     It  was  even 


«"'<"■>  257,  1  i   tier.  23,  11!!4. 
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observed  by  Reichenbach  that  it  is  formed  when  the 
of  alcohol  is  passed  through  a  red-hot  tube,  and  it  is  obta 
the  same  way  from  ether,  acetic  acid,  ethereal  oils,  camph 
as  well  as  from  ethylene,  acetylene,  toluene,  and  especial 
a  mixture  of  benzene  and  acetylene.2  When  the  vaj 
wood-tar  is  passed  through  an  iron  tube  filled  with  co 
heated  to  a  bright  red  heat,  a  product  resembling  coa 
formed,  which  in  addition  to  benzene  hydrocarbons  c 
much  naphthalene.8  The  same  compounds  are  formed 
the  residues  obtained  from  the  distillation  of  Baku  pet 
are  employed.*  Naphthalene  is  also  found  in  wood- 
bone-oil  and  in  rock-oil  from  Rangoon.6 

Aronheim  obtained  it  synthetically  by  passing  the  va 
phenyl-#-butylene  bromide  over  red-hot  lime  : 6 

CgH5.C4H7Br2  =  C0H4.C4H4  +  2MBr  +  H2. 

It  has  been  obtained  in  a  similar  manner  from  phenyl-a-bi 

bromide,7  and  is  also  formed  when  the  vapour  of  isobutylb 

is  passed  over  heated  oxide  of  lead  8  and  when  equal  molec 

dimethylaniline  and  bromine  are  heated  together  to  120°: 

following  synthesis,  carried  out  by  Baeyer  and   Perkin 

theoretical  interest   on   account   of   the  ease  with  whi 

reactions  proceed.10     When  0-xylylene  bromide  is  heate 

the  sodium  compound  of  ethyl   acetylenetetracarboxyla 

ethyl    ester    of    tetrahydronaphthalenetetracarboxylic    a 

formed  : 

/CH.Br  NaC(C02C2H6)2 

CaH.<  +  I  =  2NaBr 

\CH2Br  NafycOjCTO, 

+  C6H /  I 

\CH2-6(C02C2H6)2 

Berthelot,  Jahresb.  Chem.  1851,  437,  504. 

Berthelot,  Bull.  Soc.  Chim.  7,  218,  278  and  306. 

Atterberg,  Ber.  11,  1222. 

Letux,  Ber.  H,  1210. 

Warren  and  Storer,  Zeitach.  Chem.  1868,  232. 

Annalen,  171,  233. 

Radziszewski,  Ber.  9,  260. 

Wreden  and  Znatowicz,  Ber.  9, 1606. 

Brauner  and  Brandenburg,  Ber.  H,  697. 

Ber.  17,  446. 


I    !jv  saponification  into  tetrahydronaphthalene- 
arboiylic  acid,  and  the  silver  salt  of  the  latter  decomposes  on 
■he  anhydride  and  naphthalene: 


•CH*— CH.CO.OAg 

cil— (if  m.<  (Ag 


c0h,<; 


^CH,- 


!H.CO 


0  +  2C02  +  4Ag  +  Hs0. 


considerable  -amount  of  naphthalene  is  also  formed  when 
vapour  of  the  anhydride  is  passed  through  a  red-hot  tube. 
iVclmiann  '  has  also  succeeded  in  obtaining  naphthalene  by  a 
went  method.  Dihydrouaphthoic  acid  is  formed  by  the 
ion  of  sulphuric  acid  on  ethyl  benzylacetacetate  : 

vCEL— CH— CO.OC.H, 

cms  i 


■  CaH,: 


^CH,— CO 
CHS— CH— CO.OH 


\CH=C 


B 


a  substance    is    converted    by    loss    of  carbon    dioxide  into 

hthalene,  which    can   be  readily  converted  by  the 

i  vdrogen  into  naphthalene. 

btained  on  the  large  scale  from  the  fraction 

een  180 — 250°,  and  which  partially 

cooling  and  standing,  owing  to  the  crystallization 

■  ne.     It  is  then  treated  with  caustic  soda  solution 
phenol,    and    again    distilled;    the    distillate    thus 

JJncd    solidifies    to   a   crystalline    mass  which   is  separated 

'n  adhering  oils  by  the  filter-press,     The  crude  naphthalene 

:■     qoinoline  bases  and   it  is  therefore  successively 

i  dilute  sulphuric  acid,  water  and  caustic  soda  solu- 

■  inch  it  is  again  distilled  or  sublimed  by  means  of 
steam. 

[act  still  contains  impurities  which  cause  it  to  turn 

aese  it  may  be  heated  with  a  little 

i  85",  and  distilled   in  steam,  this  treatment 

'   Bir.  16,  516. 
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being  repeated  until  a  sample  dissolves  in  sulphuric  acid  without 
colouration.1  The  admixed  substances  may  also  be  removed  by 
heating  it  with  sulphuric  acid  and  a  little  manganese  dioxide.1 
In  this  process,  however,  a  large  amount  of  sulphur  dioxide  is 
evolved  and  a  considerable  loss  of  naphthalene  is  experienced. 
A  pure  product  can  easily  be  prepared  by  boiling  crude  naphtha- 
lene with  0*5 — 2  per  cent,  of  sulphur,  according]  to  the  purity  of 
the  sample ;  the  impurities  are  thus  converted  into  substances 
of  high  boiling  point  and  can  then  be  easily  separated.  A  little 
sulphuretted  hydrogen  is  evolved  during  the  reaction,  which  is 
absorbed  in  caustic  soda  solution  or  milk  of  lime.8 

2563  Properties.  Naphthalene  crystallizes  in  plates  or  mono- 
symmetric  tablets,  and  has  a  characteristic,  unpleasant  smell 
and  a  burning  taste.  It  melts  at  79*2°,  boils  at  218°,  and  readily 
sublimes  below  this  temperature,  condensing  in  such  a  voluminous 
mass  when  the  sublimation  is  slowly  carried  out  that  0*25 
grammes  of  it  are  sufficient  to  fill  a  litre  flask.4  Its  specific 
gravity  compared  with  water  at  4°  is  : 

At     4°  80°  98° 

1145  0-9777  0-9621 

One  hundred  parts  of  absolute  alcohol  dissolve  5*29  parts  at  15°, 
whilst  100  parts  of  toluene  dissolve  31*94  parts  at  16'5°,  and  the 
two  substances  are  miscible  in  all  proportions  at  the  boiling 
point ;  it  is  also  readily  soluble  in  ether  and  benzene,  but  only 
slightly  in  light  petroleum.  In  the  liquid  state  it  dissolves 
indigo,  sulphur,  phosphorus  and  other  substances. 

A  characteristic  property  of  naphthalene  is  the  formation  of 
the  compound  3SbCl8  +  2C10H8  when  it  is  fused  with  antimony 
trichloride ; 6  this  substance  crystallizes  in  deliquescent  mono- 
symmetric  tablets.  If  the  naphthalene  contains  the  least  trace 
-of  impurity  the  fused  mass  becomes  coloured  carmine  red.43 
When  pure  naphthalene  is  dissolved  in  chloroform  and  the 
solution  heated  with  anhydrous  aluminium  chloride,  a  deep 
greenish  blue  colouration  is  produced,  and  the  liquid  then 
solidifies  to  a  brown  mass.7 

1  Stenhouse  and  Groves,  Ber.  9,  683.  2  Lunge,  Ber.  14,  1755. 

1  Dehnst,  Btr.  22,  362  c. 

4  HandwOrtcrbuch,  1st  Edition,  5,  432. 

8  Watson  Smith  and  Davis,  Journ.  Chem.  Soc.  1882,  1,  411. 

6  Smith,  Ber.  12, 142.  7  Schwaiz,  Ber.  14, 15S2 


NAPHTHALENE  PICRATE 


■  i'l  for  the  manufacture  of 

colouring    matters,    and    is   also    used 

jas,    which    is    manufactured    by   passi 

i    red-hot   coke,   and    is    then    passed    over   melted 

imparts  illuminating  power  to  the  name. 

■    powerful  antiseptic  and  is  used  for  pre- 

KBtiog  mould,  and  also.  :«  it   is  fatal  to  the  lower  animals,  for 

Wring  away  moths  and  phylloxera  and  to  protect  specimens  of 

it  is  also  employed  as  a  dressing  for  wounds,  and  a 

:  irta  of  naphthalene  and  vaseline  is  used  as 

: !,.-  itch. 

In  1857  Fritsche  found  that  naphthalene  combines  with  picric 
g  a  substance  of  the  formula  C10HB  +  CaH,(NO«)sO, 
dlizes  from  ether  in  golden-yellow  needles  or  mono- 
prisms,  melting  at  1+9°  and  only  slowly  decomposed 
water.1  It  has  since  then  been  found  that  it  also 
ainkimes  with  the  following  oitro-derival   . 


Meltiug<poiiit. 

52— 53° 
118—119'' 
152s 
60—61" 
97—98° 

100" 

98—99" 

168—169" 

213° 

72—73' 

100" 

106° 

126—127° 


).  Crm,  1857.  156;  Bodewig,  Jakrab.  Chem.  1879,  376. 

'   ',  215,  :i;>~  !  Uenriquaa,  Annate),  215,  321  ;  Gninur,  Ztitteh. 
.  I.i.  l.-raianu  nnd  Palm,  fler.  8,   377;  Willgerodt,  Bcr.  11, 
I.,.  totting  and  Collin,  Btr.  17,  268. 


■  nsene,  thick  prismatic  needles 
osene,  long,  fine,  white  needles 

in'   very  long,  fine,  white  neec 
.'none,  thick  prismatic  needles 

oluene,  needles 

rotoluene,  yellowish-white  needles 

.  line,  yellowish-white  needi 
thick  orange-yellow  prisms 
lenol,  yellow  needles     .    .    . 
phenol,  yellow  needles    ,    .    . 
olden-yellow  needles 

■  sol,  small  yellowish  needles 
-cresoL  lemon-yellow  needles 


34  NAPHTHALENE  DERIVATIVES 


ADDITION  PRODUCTS  OF  NAPHTHALENE. 

The  Hydronaphthalenes. 

2564  DihydronaphtJialene,  C10H10,  occurs,  according  to  Berthe-I 
lot,  in  coal-tar,  and  is  formed  when  naphthalene  is  heated  to| 
280°  with  hydriodic  acid.    It  is  probably  formed  in  this 
by  the  action  of  the  liberated  iodine  on  the  higher  reduc 
products  which  are  first  formed.1    Grabe  and   Guye  ol 
dihydronaphthalene  by  adding  rather  more   than   a  molecule 
of  bromine  to  one  molecule  of  tetrahydronaphthalene  dissolved 
in  carbon  disulphide  and  treating  the  product  with  alcoholic 
potash.2    It  may  also   be   prepared  by  treating  an   alcoholic 
solution  of  naphthalene  with  sodium,  and  is  obtained,  together  ] 
with  tetrahydro-a-naphthomethylamine,  C10H11.CH2.NHt,  from 
a-naphthonitrile : s 

Oj0H7.CN  +  4H  =  C10H10  +  HCN. 

It  is  a  liquid,  which  has  a  faint  odour  of  naphthalene,  boils 
at  212°,  and  on  cooling  solidifies  in  large  tablets,  which  have 
a  vitreous  lustre  and  melt  at  15*5°.  At  a  red  heat  it  decom- 
poses into  hydrogen  and  naphthalene  ;  it  combines  with  bromine 
to  form  dihydronaphthalene  dibromide,  C^H^Br^  which  crystal- 
lizes in  large,  monosymmetric  prisms  with  a  vitreous  lustre, 
melts  at  73*5 — 74°,  and  decomposes  into  hydrobromic  acid  and 
naphthalene  when  it  is  heated  above  its  melting-point  or 
treated  with  alcoholic  potash  : 

/CH3 CH2  .CH=CH 

C.H  /  I  =     C6H  /  I  +  2HBr. 

xCHBr— CHBr  XCH=CH 

a-Tetrahydrvnaphthalcnc,  C10H12.  was  obtained  by  Baeyer  by 
heating  naphthalene  to  170 — 190°  with  phosphonium  iodide.4 
It  is  also  formed  when  10  grms.  of  naphthalene  are  heated 
with  3  grms.  of  amorphous  phosphorus  and  9  grms.  of  hydriodic 
acid  of  boiling-point  127°  for  7—8  hours  at  210—225°.  The 
product  of  these  reactions  is  a  liquid  which  has  a  characteristic, 

1  Bcr.  16,  3032.  *  Ibid. 

3  Bamberger  and  Lodtor,  ibid.  20,  1703,  3075.  *  Annaltn,  165,  276. 


HEXlfYDRONAPHTHALENE 


■  '■_-  odour,  boils  at  205°,  and   haa  a  sp.  gr. 

■    I  2"5°,     It  does  not  combine  with  picric  acid,  absorbs 

ir,  is  more  readily  oxidized  than  naphthalene 

poses  iin"  naphthalene  and  hydrogen 

tl       WImii   it    is  heated  with  sulphuric  acid,  tcfrti- 

ifbtmapktkaJcntsutpkonie    acid,    CjqH^SOjH,    is    formed    a 

substance  whicli  is  decomposed  into  the  hydrocarbon 
ric  acid,  when  it  is  mixed  with  three  parts  of  anl- 
fhurii:  acid  and  one  of  water  and  heated  to  17(1°  by  superheat)  d 
■dun.1  Sine*  the  sulphonio  acid  of  naphthalene  itself  is 
^composed  by  water  at  1(31)°,  this  process  can  be  used  to 
naphthalene  from  naphthalene.  The  lariuvi 
■fcftMOfe,  2:C1(lHnS03j,Ea  +  HjO,  crystallizes  in  tablets.8 

ht  hit  law,  is  loimod  when  a-tetrahydronaph- 
(oyliijiirajaiie  is  suspended  in  boiling  water  and  a  hot  saturated 
Mhtiori  of  copper  sulphate  fllowly  added  until  the  liquid  is 
permanently  coloured  blue : 

H— NH,  +  20uO  =  CwHu  +  Na  +  Cu,0  +  HaO. 

It  is  also  obtained  when  sodium  ia  added  to  a  boiling  solution 

Mjiiiiliali-ne  in  amyl  alcohol."     It  is  a  transparent,  colourless 

which  has  a  strong  smell  of  naphthalene,  boils  at 

"',  and   has  a  sp.  gr.  of  (J'978  at   17°.     It  dissolves  in  hot 

i<  I,  forming  a  monosul phonic  acid,  the  soluble  hariiim 

I  of  whicli   crystallizes   in    small    hemispherical    aggregates 

■  see  in  the  air.     Its  constitution  follows  from  that. 

iliydro-a  nsphthylamine,   which    will    be   subsequently 

1,  and  is  expressed  by  the  following  formula :  * 


/CH,— CH„ 


CI-L-f'H, 


acid,  C„H4(CO. 


tion  it  yields  o-carboxyhydrc 

:  npHhalene,  C1(fHH,  was  first  obtained  by  Wreden  and 
■toricz  who  heated  4  gnns.  of  naphthalene  with  20  grms.  of 
turated   at   0°  and    0'5  grms.  of  amorphous 

■     "■.  Bct.  16.  3 
*  Friedal  uxl  '  ■  m.  42,  08. 

■  ■  !t,  is.  ■■.  23,  ]■""■]. 
'  i;w»(K.!(  and  Bordt,  Iter.  22,  625. 
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phosphorus.1  According  to  Griibe  and  Guye  it  is  prepared  by 
heating  67  grms.  of  naphthalene  with  10  grms.  of  hydriodic 
acid  of  boiling-point  127°  and  3  grms.  of  phosphorus  to  240 — 
250°  for  8 — 10  hours.  It  is  a  liquid  which  boils  at  200°,  has  a 
specific  gravity  of  0*942  at  0°,  absorbs  oxygen  from  the  air,  and 
does  not  combine -with  picric  acid.  On  treatment  with  sulphuric 
acid  it  yields  two  sulphonic  acids.2 

Octohydronaphthalene,  C10H16,  was  obtained  by  Guye  by  heating 
5  grms.  of  naphthalene  with  9  grms.  of  hydriodic  acid  and 
phosphorus  to  260 — 265°  for  15 — 20  hours.  It  is  a  liquid 
which  boils  at  185 — 190°,  has  a  specific  gravity  of  0*910  at  0°, 
and  has  a  smell  resembling  that  of  oil  of  turpentine. 

Dekahydr (/naphthalene,  C^H^  is  formed,  according  to  Wreden, 
when  naphthalene  is  heated  with  5  parts  of  hydriodic  acid 
saturated  at  0°  and  some  phosphorus  for  36  hours  to  260°.  It 
smells  like  petroleum,  boils  at  173 — 180°,  and  has  a  specific 
gravity  of  0851  at  0°. 

When  naphthalene  is  heated  with  aluminium  chloride,  a 
series  of  hydrocarbons  is  formed  which  boil  between  70°  and 
250°.  The  fraction,  boiling  at  about  200°,  chiefly  contains 
tetrahydro-  and  dekahydronaphthalene,  in  addition  to  some 
unaltered  naphthalene.  The  mixture  is  then  repeatedly  treated 
with  sulphuric  acid  which  converts  the  naphthalene  and  its 
tetrahydro-derivative  into  sulphonic  acids,  but  does  not  attack 
the  deka-compound.  In  order  to  obtain  the  hydrocarbons  from 
their  sulphonic  acids,  the  latter  are  converted  into  their  sodium 
salts  which  are  mixed  with  a  concentrated  solution  of  phosphoric 
acid  and  distilled  in  steam.  This  method  is  much  better 
adapted  for  the  decomposition  of  sulphonic  acids  in  general 
than  the  older  one,  because  when  sulphuric  acid  is  employed 
a  portion  of  the  monosulphonic  acid  is  converted  into  the  very 
stable  disulphonic  acid.  If  several  sulphonic  acids  are  present 
which  are  decomposed  with  different  degrees  of  readiness,  the 
temperature  is  raised  at  intervals,  and  the  products  at  each 
temperature  collected  separately.3 

Dodekahydronaphthakne,  C^H^,  is  formed  when  naphthalene 
is  heated  with  an  excess  of  saturated  hydriodic  acid  for  50  hours 
to  280°.  It  is  a  colourless,  mobile  liquid,  which  smells  like 
petroleum,  boils  at  153 — 158°,  and  has  a  specific  gravity  of 

1  Beilstein's  Lchrbuch,  2,  137. 

2  Btr.  16,  796. 

s  Friedel  and  Crafts,  CompL  Rend.  109,  95. 

J 


it    tin.-   riiiiin;  (.if    hexhydrocymene,1 
ontains  an  open  carbon  chain,  and  may  lie  butyl- 
1     i     ■  bj  Ihexhydrobenzene,  '  \\  lu, 

propy  Ihexhydrobenzene,  <'(;II|ll(t'H..}C.(H.. 


CHLORIDES  OF  NAPHTHALENE   AND  THEIR 
DERIVATIVES. 

2565  Xi'/ih'/i'i/,}/'-  dichloride,  (',,,11,1"!!.,.  is  obtained,  together 
ihthaleiie  tetrachloride  an. I  substitution  products,  by 
action  of  chlorine  on  naphthalene.1  It  is  more  con- 
prepared  by  making  a  mixture  -it'  naphthalene  and 
chlorate  into  pellets  by  the  aid  of  a  little  water  and 
;  .  in  into  hydrochloric  acid.  A  mixture  of  the  two 
.     thus  funned   from  which   the  liquid  dichloride  c 

King;    the  crude  product  is  then  cooled  to 

at  which  it    is  kept  until   the  greater  part 

ridual   tetrachloride  has   crystallized    out.      The    last 

parated  by  mixing  the  liquid  with  ether  and 

•tnhol  and   fractionally  precipitating  with   water,  which  causes 

■  of  tin'  tetrachloride  before  the  dichloride. 

■    1    is   a    light,   yellow   oil   which   has  a  characteristic 

mbling  that   of  naphthalene.      It  begins  to 

chloric   acid    at    4n — 50°,    and   :tt    250°   decomposes 

into  a-ehloronaplithalone  and  hydrochloric  acid.'1 

is    also    formed    when    chlorine    is 

ion  "I    naphthalene  in  chloroform.*     To  pre  - 

(1   into  a  glass  bell  jar  in  which   a 

-hallow  basins  containing  naphthalene  are  arranged 

the  other.6     The  oily  product  is  freed  from  dichloride 

bj  extraction  with  light  petroleum  and  with 

residue  being  then  recrystallized  from  chloroform. 

thus  obtained  in  huge  I'hombohedra,  which 

only  slightly  soluble   in  boiling  alcohol  and 

Hi   dissolve  somewhat  more  readily  in  ether. 


■•187.  I'M. 


'■'   liimcij!. 
735.  •  Sehwaner,  Ber.  10,  3<P. 

Clw.  18,  207  ;  19,  898, 
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When  it  is  heated  alone  or  with  alcoholic  potash,  three  i» 
dichloronaphthalenes  are  formed  (p.  41). 

JDichloronaphthydrene  glycol,  C^HgCl^OH)^  is  obtain 
the  continued  boiling  of  the  tetrachloride  with  a  large  qi] 
of  water.  It  crystallizes  from  dilute  alcohol  in  small,  ind 
prisms,  melting  at  155 — 156°,  whilst  larger  crystals  of  th< 
character  are  deposited  from  its  solution  in  ether.  Zii 
dilute  sulphuric  acid  convert  it  into  a-naphthol,1  C10H7.O] 

Napkthalenedichlorohydrin,  C10H8C12(OH)2,  is  isomeric 
the  preceding  compound  and  is  formed  when  naphtha] 
brought  into  a  tolerably  concentrated  solution  of  hypoct 
acid  and  allowed  to  stand  for  a  considerable  time.  It  crysl 
from  alcohol  in  prisms  which  melt  at  a  low  temperature, 
it  is  heated  with  a  solution  of  caustic  potash  in  dilute  a 
naphthene  alcohol,  C10H8(OH)4,  is  formed.  This  substano 
tallizes  in  prisms,  which  are  soluble  in  alcohol  and  eth( 
rapidly  turns  brown  in  the  air.  It  is  oxidized  by  very 
nitric  acid  to  naphthoxalic  acid,  C^HgO^  and  on  b 
with  hydriodic  acid  is  converted  into  naphthalene.2 


CHLORINE  SUBSTITUTION  PRODUCTS 

NAPHTHALENE. 

MONOCHLORONAPHTHALENES. 

2566  a-Chloronaphtliahne,  C^H^Cl,  is  formed  when  t 
chloride  is  heated  or  boiled  witli  alcoholic  potash.3     It 
obtained  by  the  action  of  phosphorus  pentachloride  on  a 
thalenesulphonic  acid,4  and  on  a-nitronaphthalene  : 6 

C^NC^  +  PC15  =  C10H7C1  +  POCI3  +  NOCL 

Atterberg  prepared  it  by  saturating  a-nitronaphthalen< 
chlorine  and  distilling  the  oily  addition-product.6  It  : 
formed,    together  with  a-naphthol,  when   a-naphthylan 

1  Grimaux,  Bull  Soc.  Chim.  18,  207 ;  19,  396. 

2  Neuhoff,  Annaltn,  136,  342. 

8  Laurent,  loe.  cil.  ;  Faust  and  Saame,  Annalen,  188,  68. 

4  Carius,  Annalen,  114, 145. 

5  De  Koninck  and  Marquart,  Ber.  5,  11. 
€  Atterberg,  Ber.  9,  316  and  926. 


,8-CHI.ORONAPHTUALENE 


iu.ri  the  product  heated  with  hydrochloric  acid.1     It 

tabled  by  passing  the  calculated  amount  of  chlorine 

riling  naphthalene  and  fractionating  the  product a  or 

with  chlorine  in  the  cold  in  the  presence  of  antimony 

it    is  an  oily  liquid,   which  does   not   solidify   in   ; 

nurture,  boils  at  263°'  and  has  a  specific  gravity  < 

15".      Its  compound  with  picric  acid  crystallizes 

■     needles,*  melting  at  137°. 

naphthalene   tetrachloride,  CJlvGJlfi\p   is  obtained 

ne   is    passed    into   fused   naphthalene  (Faust  and 

r     into    a -c b I oro naphthalene.8       It    crystallizes    from 

UorofoKQ  in    monosymmetric  prisms,  melts  at  131*5",  a 

nitric  acid  to  phthalic  acid. 

■  .<■<■    lias    been    prepared    by    the    action    of 

pentachloride  on   S-naphthol '  and  by   the  diazo- 

from  /3-iiapbtliylamiue.8     It  is  best  obtained  by  tritur- 

:ules  of  sodium  y9-uaphthalenesulphonate  and 

hloride  together,  and  as  soon  as  the  reaction  is 

ng  the  product  with  another  molecule  of  phosphorus 

:  de  (Rymarenko). 

roaphthalene    crystaUizes  from   alcohol    in   nacreous 

Its   at  56°,  boils  at   264 — 266°,  and   has  a  specific 

■  i  at  16°.    It  is  also  formed,  accompanied  by  a 

at  of  fairy  products,  when  the  o-com pound  is  heated 

oium  chloride. 

itment   with    chlorine   it    yields    the   tetrachloride, 

m,  Bit.  18,  1938. 
■.  JlaaJb.  2,  130. 
.n.i  HUthig,  Caut,  dt  In  A'aphthaliae,  S"e.,  30. 
CMm.  28,  609. 

fm.  Phv-  VI.  12,  347. 
.-.  28,  BOfl, 
Butt  Sat   Vkim.  25,  B68  ;  Rynwirenko,  Ber.  9,  663. 

.  183,  267  ;  Gasiorowski  mid  Ways*,  Ber.  18, 
D  and  KQitiiig,  Const,  dt  la  Xnphthahne,  <£c. 


40  NAPHTHALENE  DERIVATIVES 


THE  DICHLORONAPHTHALENES,  C10H6CL>. 

a-a-DlCHLORONAPHTHALENES. 

2567  1  :  4t'Dichloronap?Uhalene.  Faust  and  Saame  by  boili 
naphthalene  tetrachloride  with  alcoholic  potash  obtained 
dichloronaphthalene,1  which  was  more  closely  examined  by  W: 
man.2  It  crystallizes  in  needles,  melting  at  38°,  and  combii 
with  chlorine  to  form  two  tetrachlorides,  one  of  which  is  sol 
the  other  liquid.  Armstrong  and  Wynne  have  however  sho1 
that  it  is  a  mixture  of  1  :  3-  and  1  : 4-dichloronaphthalenes.8  T 
latter  was  obtained  by  Faust  and  Saame,  who  named  it  fa 
chloronaphthalene,  by  the  continued  and  vigorous  boiling 
naphthalene  tetrachloride.  It  is  also  formed,  according 
Widman,  when  chlorine  is  passed  into  a  solution  of  o-chloi 
naphthalene  in  chloroform,4  and  by  the  action  of  phosphoi 
pentachloride  on  1  : 4-chloronitronaphthalene,6  1  : 4-nitronaj 
thol,6  1 : 4-chloronitronaphthalenesulphonic  acid,7  1  : 4-bron 
naphthalenesulphonic  acid,8  and  1  : 4-diazonaphthalenesulphoi 
acid.9 

1  : 4-Dichloronaphthalene  crystallizes  from  alcohol,  in  whi 
it  is  only  slightly  soluble,  in  silky  needles.  It  is  more  read 
soluble  in  glacial  acetic  acid,  and  very  readily  in  acetone,  fine 
which  it  separates  on  the  spontaneous  evaporation  of  the  solve 
in  large  needles  or  prisms.  It  melts  at  67 — 68°,  readily  su 
limes,  boils  at  286 — 287°,  and  is  oxidized  by  nitric  acid 
dichlorophthalic  acid. 

It  combines  with  chlorine  to  form  the  tetrachloride,  C^H^C 
which  crystallizes  in  monosymmetric  prisms,  melting  at  172°. 

1 : 4' -Dichloronaphthalene    was   obtained   by   Atterberg,  * 
named  it  7-dichloronaphthalene,  by  the  action  of  chlorine 
fused  a-nitronaphthalene,  and  by  heating  a-dinitronaphthall 
with  phosphorus  pentachloride.10     Cleve  prepared  it  in  a  simi 

1  Annalen,  160,  65  ;  Krafft  and  Becker,  Ber  9,  1089. 

8  Ber.  15,  2160. 

9  Proc  Chem.  Soc.  1888—1889,  104. 

4  Reverdin  and  Nolting,  he.  cit.  18. 

5  Atterberg,  Ber.  9,  1157  ;  Gasiorowski  and  Wayss,  loc.  cit. 

6  Ibid.  7  cieve,  Bull.  Soc.  Chinu  26,  24$ 
8  Jolin,  Bull.  Soc.  Chim.  28,  561.        •  Erdmann,  Annalen,  247,  350. 

10  Ber.  9,  816  and  1187. 

J 


DICHLORONAPHTHALENES 

n  the  corresponding  eldoronaphth;deneHiilph.'!iic  acid, 

mi   from  1  : 4-diazonaphthaleneBulphonic   acid,    and 

Bphthol.1      I(    crystallizes    from    alcohol   or 

to  acid  in  small  plates,  melts  at  107",  and  sublimes  in 

NPO&d  prisma     When  chlorine  is  passed  into  its  sol u- 

;  lie  tetrachloride  is  formed,-  which  cryBtalliMB 

:  melts  al  85".     Chromic  acid  oxidizes  1  :4r- 

in  acetic  acid  aolntion  to  v-chlorophthalic 

itt'iti  "I  this  dichloronaphtlialene  follows  from 

on  from  a-dinitron&phthalene  (Atterberg),  and  from 

■    :  1ml  (Erdmann). 
iehhronapkthaUni',  was  prepared  by  Atterberg,    who 
as    f-dichloronaphthalene,    from    1  : 1'-  or  ff- 
ithalenc  by  treatment  with  phosphorus  p.ntachloride, 
'  the  diazo- reaction  from  the  corresponding  cbloro-a- 
It    forms   large,  rhombohedral    crystals    and 


a-/3-DrtHLonoN  APHT  a  ALEN  ES. 

i-Dichlonmapkthalene,  was  prepared  by  Cleve  from 
'laiuine  by   means  of  the  diazo -react ion.     It 
cohol  in  rhombic-  tablets,  melts  at  34 — 35*,° 
t  form  au  additive  product  with  chlorine.'' 

was  termed     #-dichloronnphthalene 
who  obtained  it  from  the  corresponding  nitronaphtha- 
autl  from  dich loionaphthylamine.7    As  already 
,  it  is  formed,  together  with  1  :4-  and  2  :  3-dichloro- 
a    naphthalene  tetrachloride   is    boiled  with 
:   i    Erdmann   has  obtained   it  from  2'-4'-di- 
ihttiol.5     It  crystallizes   from  alcohol  in  fine  white 
i   melt  ;it    lil  5°  (Armstrong  and  Wynne),  and   is 
>  phthalic  acid    by    nitric  acid,  whilst  chromic  acid 
oiocliloronaphtboquinone  and  phthalic  acid." 
■      which    Cleve     termed    ij-dichloro- 
■,  is  obtained   by   treating  the  corresponding  nitro- 


Attartag  sii'l  Widmtn,  Btr.  10,  I*' 
Bte.  9,  1780;  10,  M7. 
QolbMm,  Btr.  21,  SS67. 
Btr.  21,  3-iJ-i- 
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naphthalenesulphonic  acid1  and  3'-chloro-a-naphthol 2  * 
phosphorus  pentachloride.  It  crystallizes  in  long,  slen< 
lustrous  ribbons,  melting  at  48°.  On  oxidation  with  nitric  i 
it  yields  a-chlorophthalic  acid.  Its  constitution  follows  from 
synthesis  by  Erdmann  and  Kirchhoff  from  the  chloronaphl 
obtained  by  the  distillation  of  wi-chlorophenylparaconic  acid, 
has  been  confirmed  by  Armstrong  and  Wynne,8  who  have  obtai 
this  dichloronaphthalene  from  chloronaphthylaminesulpb 
acid,  (SOsH:NH2:Cl  =  1:3':  4'),  by  acting  upon  it  ^ 
sodium  amalgam  to  replace  the  chlorine  by  hydrogen,  and  t 
converting  the  3' :  1-naphthylaininesulphonic  acid  thus  for 
into  dichloronaphthalene. 

1  : 2' -Dichloronaphthalene  was  considered  to  be  identical  y 
the  1  : 3-compound  until  Armstrong  and  Wynne  showed 
this  was  not  the  case.  It  is  formed  when  y8-naphthol-a-sulph 
acid,4  /8-chloronaphthalene-a-sulphonic  acid,6  and  2'-chlor 
naphthol,6  are  treated  with  phosphorus  pentachloride, 
crystallizes  from  alcohol  in  small,  lustrous  plates,  melts  at  C 
63*5°  (Armstrong  and  Wynne),  and  boils  at  286°. 


/8-£-DlCHLORONAPHTHALENES. 

2569  2  :  ^-Dichloronaphthalene  or  i-Dichloronaphthalen< 
formed  in  small  quantity,  accompanied  by  the  1  : 3-  and  ] 
isomerides,  when  naphthalene  tetrachloride  is  boiled  ^ 
alcoholic  potash  (Widmann),  or  heated  to  200°  with  moist  si 
oxide.7  It  crystallizes  from  alcohol  in  thin  scales  and  melt 
119*5°.  Its  constitution  is  proved  by  the  fact  that  it  is  for 
by  the  partial  reduction  of  1:2:  3-trichloronaphthalene  (A 
strong  and  Wynne). 

2  :  S' -Dichloronaphthalene  was  obtained  by  Cleve,  who  na 
it  6-dichloronaphthalene,  from  /8-naphthalenedisulphonic  a 
Claus  and  Zimmermann  prepared  it  from  y8-naphthol-#-sulph 

1  Bull.  Soc.  Chim.  26,  448  ;  29,  499  ;  Ber.  20,  75. 0 
-  Erdmann  and  Kirchhoff,  Annalen,  247,  379. 

3  Armstrong  and  Wynne,  Proc.  Chem.  Soc.  1889,  34,  48  ;  Chem.  New$t  \ 
59,  140,  188. 

4  Claus  and  Volz,  Ber.  18,  3154  ;  Fowling,  Ber.  20,  2100. 

5  Arnell,  Bull.  Soc.  Chim.  45, 1&4. 

"  Erdmann  and  Kirchhoff,  AnnaUn,  247,  379. 

7  Leeds  and  Everhart,  Am.  Chem.  Journ.  2,  211. 

8  Bull.  Soc  Chim.  26,  244. 


TRICHLORONAPHTHALENES 

.    Araell   from  jS-chloronapbtiiak-nesuluhiimL  acid. 

from    alcohol   in    long   narrow   ribbons,   and    from 
in   large  monosymmetric  tablets,  melting  ut  135". 
iiid  is  converted  by  nitric  acid  into  a-ehlorophthal 

ition    baa    been    determined   by  Armstrong 

ned  it  from  ekloronuphtbylammosulphonic  acid 

■  B  :C1=2:S':1)  by  eliminating  chlorine  and   then 

Ltoido-  and   sulpbonic-groupa  by  chlorine." 

termed    (lie  8-eompound  by  Cleve, 
red   by  him  from  a-naphthalenedisulphonic  acid,  and 

■  :  H    from   ^S-diazonaphthalene-5-aulphonic   acid3    by 
ith    phosphorus  pentaehloride.     It   crystallizes    from 

lin,  rhomboid  tablets,  melting  at  114>°.     It  is 
■  I  by  nitric  acid  to  a-cblorophthalic  acid. 
:,_-  and  Wynne  have  obtained  it  from  cldoronaphthyl- 
icmic  acid  i\H. :  S03H:C1  =  2:2'  :1)  in  the  manner 
.   il-ove,  and  have  thus  determined  its  constitution. 


TRICHLORONAPHTHALENES,  C10HBC13. 


I    ~}2 


1570  1:2:3-    or   n-Triehlorcmapkthalenc    was    obtained   by 

wnl   S&ame  from  a-chloronaphthalune  tetracldoride  by 

with    alcoholic    potash.     It    is   also   formed   when 

nlpbocbJoride  *  or  a-/3-dichloro-,8-naphthol s  is  heated 

pborus  pentachloride.     It  crystallizes  from  alcohol  in 

s,  melting  at  81°.    Nitric  acid  converts  it  into 

t r.iphthalic  acid,0  its  constitution  being  thus  proved. 

r    t'Trichlorduxiphthalciie,    was    prepared    by    Cleve 

loro-a-naphthol  by  the  action  of  phosphorus  penta- 

i'iso   been   obtained  from  the  corresponding 

oaphthylamine  (Armstrong  and  Wynne),  and  by  the 

.hi     I  :S-dichloronaphthalene   dissolved    in 

It  is  only  slightly  soluble  in  alcohol,  from  which  it 

1  ml-  of  slendei  Bat  needles,  melting  at  92°.3 

'  i".  H.  U77  *  Pro.-.  Ckem.  Soc.  1889,  34,  *$. 

:  21,  6.17.  *  C'laus  tttd  Mielke.  Btr.  19,  1182, 

mJ   Wy-noe,  Free,   Chrm.  .s'«.   1890,  ""  :  Clum.  Neva,  1880, 

■     ....   28,  51 1. 

*  Bcr.  21,  891. 
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1:2: 2'-Trichloronaphtkalene  is  formed  by  the  action  of 
phosphorus  pentachloride  on  the  dichloronaphthalenesulphonic 
acid  which  is  prepared  from  chloronaphthylaminesulphonic  acid1 
(CI :  NH2  :  S03H  =  1:2: 2').  It  crystallizes  from  alcohol  in 
hemispherical  aggregates  of  microscopic  needles,  melting  at 
83—84°. 

1:2: 3'-Trichloronaphthale?ie  is  obtained  in  a  similar  manner 
from  1:2: 3'-chloronaphthylaminesulphonic  acid  (Armstrong 
and  Wynne),  and  by  the  action  of  phosphorus  pentachloride  od 
the  corresponding  chloro-£-naphtholsulphonic  acid.  It  crystal- 
lizes from  alcohol  in  tufts  of  short,  slender  needles,  melting  al 
91°. 

1:2:  A'-Trichloronaphthalcne  has  been  prepared  by  Armstronj 
and  Wynne  from  1:2:  4'-chloronapthylaminesulphonic  acid 
It  crystallizes  from  alcohol  in  long  slender  needles,  melting  a 
78-5°. 

1 :  3  :  2'-  or  rj-Trichloronapht/ialene  was  obtained  by  Alin  froi 
nitronaphthalene-£-disulphonic  acid.2  Armstrong  and  Wynn 
have  obtained  it  from  the  monosulphonic  acids  yielded  b 
3:2'-  and  1 :  3-dichloronaphthalenes  and  from  y8-naphthylamin( 
disulphonic  acid  G  (2  : 1' :  3'),  and  have  thus  settled  its  cor 
stitution.  It  is  readily  soluble  in  hot  alcohol  and  benzene,  an 
crystallizes  from  glacial  acetic  acid  in  needles,  melting  J 
112o—113°. 

1  :  3  :  4'-  or  y-Trichloronaphthalenc  is  formed  by  the  action 
chlorine  on  heated  a-nitronaphthalene,3  and  by  the  action 
phosphorus  pentachloride  on  dichloronaphthalene-a-sulphon 
acid.4  Its  constitution  follows  from  the  fact  that  it  can  1 
obtained  from  the  monosulphonic  acids  of  both  1  :  3-  and  1 : 4 
dichloronaphthalene  (Armstrong  and  Wynne).  It  crystallize 
in  lustrous,  brittle  prisms,  or  from  alcohol  in  long  slender  needle 
melting  at  103°. 

1 :  4  : 1'-  or  h-TriMoronaphtlxaUnc  has  been  prepared  by  tl 
action  of  phosphorus  pentachloride  on  #-dinitronaphthalei 
(1:1'),  nitro-7-dichloronaphthalene  (4:1'),  the  a-dinitrochlor 
naphthalene  melting  at  106°,  /8-dinitrochloronaphthalene 
nitro-/8-dichloronaphthalene  6  (1  :  4),  and  1  :  l'-dichloronaphthi 

1  Armstrong  and  Wynne,  Proc.  Cheni.  Soc.  1889,  48. 

1  Bcilsteiris  Handb.  2nd  Edit  2,  140. 

"  Atterberg,  Bar.  9,  316  and  926. 

*  Widman,  Bull.  Soc  Chim.  12,  2228 

6  Atterberg,  Ber  9,  1187  and  1730.  ..      , 

6  Widman,  loc  cit. 


!'■  crystallizes  from  hot  alcohol  in  soft,  very 
idles,  melting  at  131°.     Nitric  acid  converts  it  into 

I   + .  •2'-7■^^■''/";■'"'"7'^'/^'/•■"'■  has  I >-_ >.-n  obtained  by  Armstrong 

■    im  tli.-  oanlphooic  acids  of  1  :  +-,  1:2'-,  anil 

ronaprrtbalenes.      It    crystallizes    from    alcohol    in 

ader  flat  needles,  which,  on  standing  in   the  solvent,  become 

66".     If  the  melting  point  be  redetermined 

■   after  solidification,  it  is  found  to  be  SO0,  but  after  a 

66",  as   at  first.     This  substance  is 

th    that    obtained    by    Widman '    from    dichlcro- 

(iihaleue-^-nulpbouic    acid*     (£-tricbloronaphth&lene),    and 

rii  bloronaphtbalene  obtained  by  Cleve  from  nitro-17- 

■  liriialene*   (1:3').     It   is  converted   by   nitric  acid 

..in'  acid. 

Triehlor&napHhalcTU  is  prepared  from  the  monosul- 

1   of  2 : 3-dicbloronaph thai cno.     It   crystallizes  from 

:;,'.  very  slender  needles,  melting  at  lOD'o"  (Armstrong 

1  >ulv    two    heteronucleal    trichloronaphthalenes 

:i:  2  :  3-dichloronaphthaleue  are  possible,  and  since  the 

[escribed  below  has  the  constitution  2:3:  2',  the  con* 

'  Sim  of  iliis  substance  is  fixed. 

-  3  :  2'-TrtJt?<,i<»ii']>/>t/i'i!,:ite  has  been  obtained  by  the  same 

■mists  from  -  :  2'-dichloronaphthalenemonosulphoiiic  acid,  and 

hthylaminedisnlphonic  acid  R.  (NHa:SOsH  :SOsH  = 

ivstallizes  from  alcohol  in  minute  plates,  and  melts 

*'-5—  91". 

as    obtained  by   Atterberg   by   the 

:.   heated  a-nitronaph  Undone ;  it  crystallizes 

Icohol  in  long,  lustrous  needles,  melting  at  DO0.*     A 

which    is    dimorphous,    crystallizing  from 

edles,   melting  at   87°,  or  large   flat   prisms, 

prepared  by  Armstrong  and  Wynne 

called  o-naphthylamine-e-disulphontc  acid  (1:3: 1'). 

naplUkahnt   was   obtained    by   Alen   from    nitro- 

a-diaulphonic    acid;    it    crystallizes    from    glacial 

ii  small  needles,  which  are  readily  soluble  in  alcohol, 

1  ■  and  melt  at  75-5 — 7o0.6 


'.  61.  98. 
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a-Trichloronaphthalene  dichloride,  C^HgCl^  was  obtained  Id 
Atterberg  and  Widman,  together  with  1 : 4-dichloronaphtl 
tetrachloride ;  it  forms  large  lustrous  crystals,  melting  at  98°. 

fi-Trichloronaphthalene  dichloride,  is  formed  when  chlorine  ii 
passed  into  a  solution  of  a-monochloronaphthalene  in  acetic 
acid ;  it  crystallizes  in  short  prisms,  melting  at  152V 


TETRACHLORONAPHTHALENES,  C10H4C14. 

2571  a-Tetrachloronaphthalene  is  obtained  by  boiling  1:4- 
dichloronaphthalene  tetrachloride  with  alcoholic  potash  (Faust 
and  Saame),  or  in  the  same  manner  from  /?-trichloronaphthalene 
dichloride  (Widman).  It  crystallizes  in  long  needles,  melting 
at  130°,  and  is  oxidized  by  nitric  acid  to  dichlorophthalic  acid. 

fi-TetrachlorcmapkthaU'nt  was  obtained  by  Atterberg  together  ! 
with  1 : 4'-dichloronaphthalene  and  /9-trichloronaphthalene ;  it 
crystallizes  in  needles,  and  melts  at  194°. 

ry-Tetrachloronaphthalene  is  also  formed  by  the  action  of 
alcoholic  potash  on  1  : 4-dichloronaphthaIene  tetrachloride,  and 
crystallizes  in  flat  needles,  melting  at  176°  (Widman). 

h-Tetrachloronaphtkalcne  was  obtained  in  a  similar  manner 
from  the  tetrachloride  of  1 : 4'-dichloronaphthalene  and  from  a- 
trichloronaphthalene  dichloride  ;  it  forms  slender,  pliable  needles, 
melting  at  141°. 

€-Tetrachloronaphthalene  is  formed  when  dinitro-7-dichloro- 
naphthalene  is  heated  with  phosphorus  chloride,  and  crystallizes 
in  long  needles,  melting  at  180°  (Atterberg  and  Widman). 

%-Telrachloronaphthalene,  which  is  obtained  from  €-dichloro- 
dinitronaphthalene,  forms  needles,  melting  at  I6O0.2 

2572  a-Pentachloronaphthalene,  C^HjCl^,  is  formed  when  a- 
dichloronaphthoquinone  is  heated  with  phosphorus  pentachloride,* 
the  temperature  being  gradually  raised  to  250°,  and  then  main- 
tained for  several  hours  at  200 — 250°.4  It  crystallizes  from  hot 
alcohol  in  needles,  melts  at  168*5°,  and  boils  above  360°.  It  is 
oxidised  by  nitric  acid  to  tetrachlorophthalic  acid. 

/3-Pentachloronaphthalene  was  obtained  by  Atterberg  and 
Widman  from  nitro-8-tetrachloronaphthalene  by  the  action  of 

1  Widman,  Bull.  Soc.  Chim.  28,  507. 
*  Alen,  Bull.  Soc,  Chim,  36,  435. 
9  Grabe,  Annaltn,  149,  1* 
4  Claus  and  v.  der  Lippe,  Bcr.  16,  1016. 


a-BROMONAFHTHALENE 

;   mtachloride,    It  crystallizes  in  spherical  aggregates 
al    177°.   and   ia   oxidised  by  nitric  acid  to 
tBUnrephtha] 

taphthaUlU,  < !10HsClflJ  ia,  according  to  Laurent,  con- 
ttbed  in  the  products  of  the  continued  action  of  chlorine  on 
.'ml  crystallizes  in  six-sided   prisms,  which 
oa  be  moulded  like  wax,  melts  at  143°,  and  may  be  distilled 
■I  ■  composition.1 
onmaphthalene,  C10HCL,  is  formed  when  tetrachloro- 
•-uphthouuinone   is    heated    to    250s  with  phosphorus  penta- 
:nli    iinl   .  rw.;iUizes  in  small  needles,  which  melt  at  194°. 
id  oxidises  it  to  tetrachlorophtlialic  acid.s 
hrdiloronaphtkalcne,  C^Clg,  was  first  obtained  by  Laurent, 
tho  pure  state.     It  is  formed  when  naphthalene  is 
tw«f  for  a  long  time  with  chlorine  in  presence  of  antimony 
dlcride*  and   when  a-naphtholtrisulphochloride   is  heated  to 
chloride  of  phosphorus  (Clans  and  Mielke).     It  crys- 
tallizes in  long,  thin  needles,  melting  at  203°,  boils  at  403°,  and 
•  k'luble  in   benzene,   light    petroleum   and   chloroform,  less 
>"dily  in  alcohol   and   acetic   acid.     When  it  is  heated  with 
■aiitidtiy     pontile  hi  oride     to      200 — 300',     tetrachloromethane, 
thane  and  hexchlorobe&sene  are  formed.* 


-CC1  /CCh,  CCL 

l<  |  +  8C1  =  CflCl,<  4-      | 

V'C1=0C1  NCC1S  CCl, 

.CO, 
3/  +  4C1  =  C.CL  +  2CC1,. 

VCL, 


BROMINE  SUBSTITUTION   PRODUCTS  OF 
NAPHTHALENE, 

*S73  a-Srovwnaphtkalene,  CinH;Er,  is  formed  by  the  action 
i,n  naphthalene,"  and  on  mercury  naplithyl."  It  is 
■;  when  naphthalene  is  heated  to  2,iO"witli  uyanogm 

ndb.  4,  60. 

ippe,  Ifer.  16,  1019  ;  Ctaus  and  Wenzlik,  Bcr.  19,  116.'.. 
'  *«W  u,lJiniKf!ciiKh,  Bull.  See.  CKim.  9,  446. 

.ri9,  215  ;  VTalUibre,  Zcitsch.  Cheat.  1865,  '■>- 
■■   147. 
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bromide,1  and  has  been  prepared  from  a-naphthylamine  by 
means  of  the  diazo-reaction.2  It  is  best  obtained  by  adding  the 
calculated  quantity  of  bromine  to  a  solution  of  naphthalene  in 
carbon  disulphide,3  or  by  covering  finely-powdered  naphthalene 
with  a  solution  of  bromine  in  caustic  soda  and  then  allowing 
dilute  hydrochloric  acid  to  flow  to  the  bottom  of  the  well-stirred 
mixture.4 

It  is  a  strongly  refractive  liquid  which  boils  at  280°,  mixes 
with  absolute  alcohol,  ether  and  benzene  in  every  proportion 
and  has  a  specific  gravity  of  1*503  at  12°.  It  solidifies  in  a 
freezing  mixture  and  then  melts  at  4 — 5°.6  Sodium  amalgam 
added  to  its  alcoholic  solution  converts  it  into  naphthalene ;  it  is 
not  attacked  by  alcoholic  potash,  and  is  oxidised  to  phthalic  acid 
by  a  solution  of  chromium  trioxide  in  acetic  acid.6  When  it  is 
dissolved  in  hot  toluene  and  treated  with  aluminium  bromide, 
double  decomposition  occurs,  |?-bromotoluene  and  naphthalene 
being  formed  (Roux).  Its  compound  with  picric  acid  crystallizes 
from  benzene  in  lemon-yellow  needles,  melting  at  134 — 135°. 

a-Bromonaphthalene  dichloride,  C^HjBrClg,  was  obtained  by 
Laurent  from  bromonaphthalene  by  the  action  of  chlorine;  it 
crystallizes  from  ether  in  rhombic  tablets,  and  melts  at  165°. 

/3-Bromonaphthalene  was  prepared  by  Liebermann  from  fi- 
naphthylamine  by  means  of  the  diazo-reaction,7  whilst  Brunei 
obtained  it  by  the  action  of  phosphorus  pentabromide  on 
^8-naphthol.8  When  a  solution  of  a-bromonaphthalene  ii 
carbon  disulphide  is  heated  with  a  little  aluminium  chloride,  i1 
is  partially  converted  into  the  ^-compound,  dibromonaphthalene 
a  small  amount  of  naphthalene  and  other  products  being  als< 
formed  (Roux). 

^-Bromonaphthalene  crystallizes  in  lustrous  white  rhombi 
plates,  which  melt  at  59°.  It  boils  at  281 — 282°,  has  a  specific 
gravity  of  1*605  at  0°,  and  is  readily  soluble  in  ether,  chloroforn 
and  benzene,  less  readily  in  alcohol.  Its  compound  with  picri 
iicid  crystallizes  from  alcohol  in  yellow  needles  and  melts  at  79* 

1  Mora  and  Weith,  Ber.  10,  756.  2  Bother,  Ber.  4,  850. 

1  Olaser,  AnnaUn,  135,  41.  *  Gnehni,  Ber.  15,  2721. 

a  Koux,  Bull  Soc.  Chim.  45,  511  ;  Ann.'Chim.  Phys.  II.  12,  342. 
"  IMlHtein  and  Kurbatow,  Annalen,  202,  216. 
f  Annalen,  183,  268  ;  Gasiorowski  and  Wayss,  Ber.  18,  1941. 
*  Ber.  17,  1179. 


DIBROMONAPHTHALENES,  CI0HnBra 

was  the  first  to  obtain  a  substance  having  the 
ibromonaphthalene,  but  this  was  subsequently 


a-a-DlBROMOXAPUTUALKN  ES, 

:  l-Itibrommti  found   by   Glaser   among   the 

wu  "f  the  bromination  of  naphthalene.1     It  is  also  formed 
on  a-nitronaphthalene,*  as  well  as  by 
ing  1  t  +-brorooititro]iajihtliatt'Uii  or  1  :  4-bromon&phth&lene- 
acid  with  phosphorus  pentobromide,1  and  has  also  been 
from  1  :  4-bromonaphtbylamiiie  by  means  of  the  diazo- 
In  order  to  prepare  it,  air  saturated  with  bromine 
is  passed  over  naphthalene,  contained  in  a  long,  well- 
he    tsomeridee   formed    at    the   same   time  are 
M.T1-1I  by  recrystallization  from  alcohol6 
Eon  long  needles,  which  melt  at  SI — S2 '",  and  dissolve  in 
■  1  of  93*5  per  cent.  at.  11*4°,  and  in  L0'5  parts 
.. Ttt.-d  by  nitric  acid  into  dibroniophthalic  acid 
lution  of  chromic  acid  into  dibrom-a- 
-ni'l    dibromophthalide,  05HtBr.,<  >.;  (Part  IV. 


wphfh'tlcit:  hlrabrow kk ,  C'jyHgBr^.Br,,  is  formed, 

the  /^-compound,  when  I  :  4-dibromonaphthaIene 

i)i   bromine  at   0°.     It    is   insoluble   in   ether,  and 

fonn    in    rhombic    prisms,   melting  at 

oluble    in    ether    and 
.n    prisms,     which    melt     with    decomposition    at 


according  to  Guareschi,  obtained, 
:  4-compound  and  an  isouiL-ridu  melting  ;u 

;■..  kinnd  W'nj-ss,  Bcr.  18,  1PSU. 
10,  -"'i 

.  Chitn    28,  .""'11 

.-...  Sec  1888,  1,  1  ;    1585,  1,  508. 

222,  s«s. 

r.  19. 


1 
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67*5 — 68°  by  allowing  bromine  to  drop  on  to  naphthalene.  Tha; 
product  is  first  washed  with  alcohol  to  remove  a-bromonaphtha*; 
lene  and  then  dissolved  in  boiling  alcohol.  On  cooling  thai 
solution,  1  :  4-dibromonaphthalene  is  first  deposited  and  then  a. 
mixture  of  the  two  other  isomerides.  This  mixture  is  wi 
with  alcohol  to  remove  the  compound  melting  at  68°,  and 
residue  finally  purified  by  recrystallization  from  alcohoL  \ 

1  :  4'-Dibromonaphthalene  is  also  formed  by  the  action  of 
phosphorus  pentabromide  on  a-dinitronaphthalene  and  1 : 4'- 
bromonaphthalenesulphonic  acid.1  It  crystallizes  in  lustrous 
tablets,  which  melt  at  130'5 — 13r5°,  and  dissolve  at  56°  in  50 
parts  of  alcohol  of  93*5  per  cent.  It  is  oxidized  by  nitric  acML 
to  bromonitrophthalic  acid,  and  by  an  acetic  acid  solution  of; 
chromium  trioxide  to  v-bromophthalic  acid.2  It  forms  no, 
addition  compound  with  bromine. 


a-£-DlBROMONAPHTHALENES. 

2575  1  :  2-Dibromonaphthalene  was  obtained  by  Meldola  from 
bromo-/?-amidonaphthalene.  It  crystallizes  from  alcohol  in 
oblique  rhombic  prisms  and  melts  at  63°. 

It  is  probably  identical  with  the  dibromonaphthalene  described 
above  as  melting  at  68°. 

1  :  3-Dibromonaphthalene  has  been  prepared  by  Meldola  from 
dibrom-a-naphthylamine ;  it  crystallizes  from  alcohol  in  needles,  ■ 
melting  at  64°. 

1  :  2'  ^Dibromonaphthalene  is  formed,  together  with  the  1 : 4'- 
compound,  by  the  action  of  bromine  on  a-naphthalenesulphonk 
acid,8  as  well  as  by  the  distillation  of  1  :  2'-bromonaphthalene- 
sulphonic  acid  with  phosphorus  pentabromide.4  It  crystallizes 
from  alcohol  in  needles,  melting  at  76 — 77°. 

1  Jolin,  Bull.  Soc.  Chinu  28,  M. 

-  Uuamsohi,  lkr.  21,528  c.  This  acid  melts  at  178*5°  and  not  at  188— 14<T 
as  stated  by  Faust  and  Pechmann  (Pt.  IV.  p.  472),  who  actually  had  a  mixture  of 
th»»  v-  and  a-aeids. 

:l  Durinxtadter  and  Wichelhaus,  Annalen,  152,  303. 

1  Fowling,  Bcr.  22,  1400. 
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£-£-DlBROMONAPHTHALENE, 

2 :  2'-Dibronionap?Uhalene  was  obtained  by  Forsling  from  the 
Dmide  of  the  corresponding  bromonaphthalenesulphonic  acid ; 
crystallizes  from  a  mixture  of  ether  and  chloroform  in  four- 
led  tablets,  melting  at  158°. 


TRIBROMONAPHTHALENES,  CJBLBr, 


2576  a-Tribromonapkthalene  is  obtained,  together  with  other 
oducts,  when  naphthalene  is  treated  with  bromine.  It  crystal- 
es  from  alcohol  in  needles,  melts  at  75°,  and  solidifies  in 
lettes  resembling  the  mineral  wavellite.1 
fi'TribromonapJUhalene  (1:4:  1')  was  prepared  by  Jolin  from 
ro-/J-dibromonaphthalene  by  the  action  of  phosphorus  penta- 
)mide.  It  is  very  readily  soluble  in  alcohol  and  crystallizes 
long,  pliable  needles,  melting  at  85°. 

y-TribromanapJUhalene  was  obtained  by  the  same  chemist  in 
rimilar  manner  from  dibromo-#-naphthalenesulphonic  acid  ; 
Tystallizes  in  short,  brittle  needles,  and  melts  at  86  "5°. 
l-Tribromonaphthalene  (1:2:4)  was  prepared  by  Meldola 
n  the  corresponding  dibromonaphthylamine.  It  is  also 
ned  when  nitrobromonaphthylamine  is  heated  with  hydro- 
mic  acid  and  glacial  acetic  acid  to  130°.2  It  is  readily  soluble 
ether,  less  readily  in  alcohol,  crystallizes  in  small  lustrous 
dies  and  melts  at  113 — 114°. 

Tribromonaphthalene  (1  :  3  :  2'  or  1  :  3  :  3')  was  obtained  by 
dola  from  dibronio-#-amidonaphthalene.  It  crystallizes  from 
hoi  in  short  needles,  melting  at  110°. 

TrihromonapRthaltne,  (1  :  3  :  T  or  1  :  3  :  4')  was  obtained  in 
3ame  way  from  dibrom-a-amidonaphthalene  ;  it  forms  small 
les,  melting  at  105°. 

1  Grabe,  Annalen,  135,  43.  J  Prager,  Ber.  18,  2163. 

*  Joum.  Chcm.  Soc.  1885,  1,  497. 
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67.5—68°  by  alio wiii. 

product  is  first  wa.l,  ^pHTHALENES,  C10H4Br, 

lene  and  then  dissolve****-' 


!•  • 


solution,  1  :  4-dibr« 
mixture  of  the  tw 
with  alcohol  to  rem- 
residue  finally  puril: 
1  :  4'-Dibromonrv 
phosphorus  pental>" 
bromonaphthalen  <  *"- 
tablets,  which  melt 
parts  of  alcohol  of  •' 
to  bromonitropliii 
chromium    trit  i.xid  ■" 
addition  coinpuu!"4* 


2575  1  :  2-£. .. 
bronio-#-aini-; 
oblique  rlmip1 

It  LS  prul;:'' 

above  as  in-  ' 
1  :3-/iiV. 

dibrom-a-r, 
melting  fit   '  . 

1:2'-/'"-" 
compound    : 
acid,3  as  \v  ■ 
sulphoiiic 
from  alo- 


..  j^iu.  1:4:3':  2')  is  formed  by  the 

._.  .-.u    i  sodium  ethylate  on /8-dibromo- 

^id  crystallizes  from  hot  alcohol  in 

_^l  .it  175°,  sublime  in  pearly  tablets, 

_._it  :u  ether.     An  acetic  acid  solution 

_2*»  it  to  tetrabrom-a-naphthoquiuom 

„ «.    *  obtained,  together  with  the  a 

rviiiouaphthalene    tetrabromide.     It  i 

did  crystallizes  from  alcohol  in  smal 

1  Li'/.1 

r^jaiau\  C10H3Br6,  is  obtained  by  heatin 
J^jt  *ith  bromine  to  150°,  in  the  form' 
~  sanies,  which   are  insoluble  in  alcob 

A.  /,0iLBr6,  is  formed  by  very  gradual 

~"   .  :*iu*J  with  bromine  and  a  little  iodic 

""  ^  -wit*  at  245—246°,  and  may  be  sublinw 

tixd  ether,  and  only  slightly  soluble 


~*.  C,„H6BrClf  is  only  known  in 


tin 


•    «  vBr  :  CI  =  1  :  4')  is  obtained  in 
oayhthalenesulphochloride  by  the  acti 
■uoridc ;   it   crystallizes   in   needles,  a 


-,^>^ 


1  Jul  in. 

tiiuin 

u*  Ht:iti.-tl  ; 

Hip  v-  in,  . 
A  Hun. 
4  tW: 


Kt,.tl  is  formed,  together  with  the  7-00 

"*"'""  .  ^lilorino  on  a-bromonaphthaleiie  or 

*    *  *  "    ..liiwU'UO.     It  crystallizes  in  thin,  lustr 

-   ^^^.hthulic  acid  on  oxidation. 

•■->av      .„   is  more  readily  soluble  in  alco 

w  ."-i"*"      f   ^^    all(l  sublimes  in  needles. 

**•*    ^     "  I   .1  ...KM,.  4 


■uloivphthalide.4 
T.iuiii  and  addition  products  contaii 


11M^    most  of  which  were  prepared 


.«•&  -^ 


A  ll&  2  Gcwiier,  lie.  9,  1510. 

T**.  Cmtralbl  1887,  518. 
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IODINE  SUBSTITUTION    PRODUCTS  OF 
NAPHTHALENE. 

,  C10H,I,  was  obtained  by  Otto  by  the 

n  si  solution  of  mercury  dinaphthyl  in  carbon 

.    Nulling  from  diazonaphthalene  sulphate  by 

$  its  solution  with   the  calculated  quantity  of  bydriodic 

I    1" lating  the  solution  with  potassium  iodide.2 

;■  a  thick  oily  liquid,  which  does  not  solidify  in  a  freezing 

\  u  mitcible  with  alcohol,  ether,  benzene,  &c,  and  boils 

i  'n   boiling  with  bydriodic  acid  it  is  quantitatively 

I  owned  into    naphthalene    (Noltiug),    which  is  also    formed, 

I  UpdirT  with  tarry  products,  when  its  solution  in  carbon  disul- 

k  is  boiled  with  aluminium  chloride  (Roux).     Its  jricric  add 

urns  gulden  yellow  needles,  which  melt  at  127°. 

'anajihthaifiif  was  prepared  by  Jacobseu  from  /3-naphthyl- 

hy  the   diazo- react! on ;   it   crystallizes   in  small   plates, 

volatile  with   steam,  and  readily  dissolves  in 

ether,  if.* 

tphihatene,  C^ILI^,  was  obtained  by  Meldola 
1  :  +-iodonaphthylamine  by  the  diazo -react ion  ;  it  crystal- 
from  iklcohol  in  needles,  melting  at  109 — 110°. 
i-Di-iodoitaphthalme  is  formed  in  a  similar  manner  from 
fdouuphthylaruiue  ;  it  forms  white  scales,  melting  at  81". 
]<]"!*  Las  also  prepared  the  following  bromiodonaphtha- 
frotn  the  corresponding  bromouaphthylamines  : 6 


Melting-point. 
.    .    83-5c 


Br:  I 

1  ;  4  long  flat  needles 

1  .  :>  long  needles      .    .    . 

l  :  ^  thick  white  needles 


147,  173.  *  B*r.  19,  185. 

3  Sou,  B*tt  Soft  GJ 45,  617  I  -'""•  Chtm.  Phyi.  VI.  12,  350. 

.  .  CSrtR.  See.  1S86,  1,  B21. 
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-\'7i0n  products  of 

>:alene. 

-..F.  is  formed  whrii  r/-li;:].'i.tli\r 

\   heat  in    strong    liy.'inri:!'-r'n' 

.v  added  to  tin*  inixtuiv.    IV 

■rolls  evolution  of  ua>  aa«i  <'.i.- 

*  nroduets  arc  formed.     w-Fh"- 

"ill,  smelling  like   tin-  «-liI« -riii»* 

.-  the  sneeiiie  trravitv  «»t  lift'iaf 

.'.••ohol,  hen/.i-ne.  clilorofnnu  M 

prepared  in  a  similar  in  -i.rn-r 
*:alli/.es  from  alroliol  in  h-ti"'i> 
il -'")**.  and  dissolves  in  ?h«-  niiu'" 


^-—UTION   PRODUCTS  OF 

1  ^.THALENE. 

H-"NO,   \\a<  olitaint'd  l»v   I »;i«  v»r 

:  nuivurv  dinaphthvl  in  i-:iri«»i: 
:  amount  of  a  mixture  of  l»r.-iniii«: 
:.vi  with  nitrie  oxide  at  :>'»'■ 

:        (',„H:Nii  +  C|„HTH^r... 

.-.\stals,  whirh   nii-lt  at   M>  .  rajii-il) 

.ii'ioinposi'  ;,t    MYV    with   •  ■nrr-viu' 

•%  rs  with  >t«am,  forming  a  \ap««in 

•  n  similar  t<»  that  of  nitron »h«  iizi-nt' 

.,     .\»ured  l»lue  hv  sulphurii-  a<i»l.J 

i/  ,ll,:  N<>  .,  i*  formed  wh.-n  an  al 

.*   •  ,.,]iiinoii««li(.\imr.  (\  H    N.(>H. 

.  ...     tvTru\aiiitl<'     or     liroiiiiiu.*.       I 

•   .    nredle>.    whirh   melt   at    1-7'   ati< 

It    i>    in>oIul>le    in    water   an« 

a.,  xti«.  -'  "■■  7.  lew-  8.  •••!•'•- 


„-NIT!tO  NAPHTHALENE 


&.  but  is  slight  coholand  light  petroleum,  and 

.■  ■  ioo.1 
■  ■  .      ia    formed    by    the    oxidation    of 
in.'.     Ii  is  it  yellow  odourless  powder, 


TRO-SUBSTITUTION    PRODUCTS    OF 
NAPHTHALENE. 

•    nitration    of    naphthalene   yields    as   first 
rt.  o-mtronari]tt]i:il.'ii".  from  which  the  higher  substitution 
rived  in  the  following  manner : 


.■  M  -il-Tl!l:;1r.'l,!ii>!:ll:i!li':- 


t-SitronaphtkaUne,  CwHTN01,  was  obtained    by  Laurent  in 

.  :|.iiiliuli.-iii'    with    nitric    acid.8     Piria   then 

Aned  ibat  it  is  also  formed  in  the  cold,4  and  Beilstein  and 

lien   piiiuted  out   that  in    this  case    it   is   the    only 

ptaiuct*     It   has  also  been   obtained  1'rom  a-,  7-  and  S-nitro- 

means   of    the   diazo-reaction.     It   is  best 

frtjwed  on   the  small   scale  by  adding  concentrated  nitric  acid 

naphthalene  in  glacial  acetic  acid  and  heating 

If-an-hour."     Technically  it  is  prepared  in  a 

Etiiilar  manner  to  nitrobenzene   (Pt.  III.  p.  iil),  10  parts  of 

10    parts   of    sulphuric   acid   of   sp.   gr.    l'S4   and 

•  puis  of    nitric   acid    of    sp.  gr.    14    being   employed.     After 

n— ling  the  excess  of  acid,  the  still  liquid  product  is  nm  into 

■W  water  and    washed    with    water  and   dilute  caustic  soda 

iHizes  in  long,  fine,  lustrous,  yellow 
■oils  or  prisms,  mi   te  at  61  1    boils  at  3U4°.a     It  has  a 

II    /.  ..  19,  181  -.  Ilinski,  Ihr.  19,349. 
'  IRen&I  a&d  Quitermum,  Iter.  21,  428. 
50,    is  ■.  66, 152. 
Ill    31,  2li. 
1G9,  II. 
■ 
'  Ab'jiii.  H".  5.  370, 

.5,  11- 


56  NAPHTHALENE  DERIVATIVES 


characteristic,  unpleasant  smell,  readily  dissolves  in  benzene, 
ether,  carbon  disulphide  and  hot  alcohol.  One  hundred  parts 
of  alcohol  of  87*5  per  cent,  dissolve  2*81  parts  at  15°  (Beibtein 
and  Kuhlberg).  Chromium  trioxide  in  acetic  acid  solution 
oxidizes  it  to  v-nitrophthalic  acid  and  0-nitrophthalide. 

The  following  addition-products,  accompanied  by  some  sub- 
stitution-products, are  formed  by  the  action  of  bromine.1 

a-Nitronaphtlialene  a-tctrabromide,  C^HyNOgBr^,  crystallizes 
in  druses  of  needles,  which  melt  at  130*5°. 

a-Nitronaphtkalene  fi-tctrabromide  is  formed,  accompanied  by 
monobromonitronaphthalene  when  the  substance  just  described 
is  heated  to  135 — 137°.  It  crystallizes  from  boiling  alcohol  in 
short  prisms,  which  melt  at  142 — 143*5°. 

a-NitronapMhaleite  y-tetrabromide  is  obtained  together  with 
the  a-compound,  which  is  itself  converted  by  continued  boiling 
with  alcohol  into  the  7-  derivative.  The  latter  forms  short 
prisms  and  melts  with  decomposition  at  172 — 173°. 

fi'Nitronaphthalene,  C10H7NO2,  is  not  formed  by  the  action  ol 
nitric  acid  on  naphthalene.  Lellmann  and  Remy  obtained  it 
from  a-naphthylamine  by  converting  the  latter  into  acetonaph- 
thalide,  C10H7.NH(COCH3)  and  nitrating  this,  the  1  :  2-  and  1 : 4- 
nitro-compounds  being  formed.  The  two  nitronaphthylamines 
C10H0(NO2)NH2,  were  then  prepared  from  the  mixture  anc 
separated  ;  the  amido-group  of  the  1  :  2-compound  being  finallj 
replaced  by  hydrogen  by  means  of  the  diazo-reaction.2 

It  can  be  much  more  simply  prepared  from  ^8-naphthylamine 
which  is  manufactured  by  heating  /8-naphthol  with  ammonia 
Seven  parts  of  the  amido-compound  are  dissolved  in  a  boilinj 
mixture  of  15  parts  of  nitric  acid  of  specific  gravity  1*4  an< 
250  parts  of  water,  the  solution  rapidly  cooled  and  a  solutio: 
of  12  parts  of  sodium  nitrite  in  40  parts  of  water  added  to  th 
paste  thus  formed.  A  clear  solution  of  /8-diazonaphthyl  nitrit 
is  thus  obtained,  which  is  added  to  cuprous  oxide  suspende 
in  water,  prepared  by  the  reduction  of  copper  sulphal 
by  means  of  grape  sugar  and  caustic  soda  solution, 
vigorous  evolution  of  nitrogen  occurs,  and  the  solution 
allowed  to  stand  for  some  time  ;  a  little  alcohol  is  then  added  1 
remove  the  voluminous  froth  which  has  been  forjned,  and  tl 
/9-nitronuphthalene  finally  distilled  off  with  steam.  Sandmeyi 
assumes  that  a  compound  of  £-diazonaphthyl  nitrite  with  cuprot 

1  Guanuohi,  Annaltn,  228,  284.  9  Bar.  19,  286  ;  20,  891. 


7-DIN1TB0NAPHTHALENE 


which  readily  decomposes  with  loss  of  oitrogei 
niitnMtyl  group  being  converted  into  nitroxyl : J 


-N X— O— N=O  =  C10HT— N<X>  +  CosO+  N- 


■  !■  ae  ■:-  readil]  soluble  in  alcohol  and  glacial 

.ill.  yellow  needles,  which  have 
■  ■:   [licit  a1   7'1 

'tne,    C,0H0(NOj)a,     was     obtained     by 

:  naphthalene  with  nitric  acid  and  further  Ln- 

Ifarignac  and  other  chemists,  who  considered  the 

homogeneous,  until  Darmfltadterand  Wiehelhaua 

md  that  it  is  :\  iiiixmri'  i'f  two  isomerides,a 

|      (':  is  prepared  by  covering  100  gTms. 

■f  Uphthalene  with  200  cc.  of  crude  nitric  acid,  adding  1G0  cc. 

:  after  "_'+  hours  and  heating  the  mixture  for  a 

rater-bath.     The  product  is  ground  up,  washed  with 

I  *j!'t,  ;u_.i  extracted   with  a  little  boiling  carbou  disulphide  i" 

small  amount  of  mononitronaphthalene ;    it  is  then 

■atawl    witb  I    repeatedly   boiled   up   with   fresh 

I  pntHies  of    the   latter  to  free  it  from  the  ^-compound,  the 

:  I  ■! ■.!!■•■  recrvstallized  from  boiling  xylene.3 

|      %-DimitronofhlhaUiu  is  scarcely  soluble  in  carbon  disulphide 

*l  mily  slightly  in  the  other  usual  solvents  ;    it  crystallizes 

*"0  glacial   acetic   acid  in  six-sided  needles,  which  melt  at 

i  t.cd  by  hot  dilute  nitric  acid  into  v-nitro- 

"ic  acid  and  picric  acid.     On  heating 

ores  pentacnloride  it  is  converted  into  T  :  4'-dichloro- 

l  :  1')  is  more  readily  soluble  in  acetone, 
jpaaal  anetic  acid,  benzene  and  chloroform  thau  the  a -compound 
■i  OTBtaQizes  in  rhombic  tablets,  melting  at  170°  (Aguiar). 
dilute  nitric  acid,  heated  to  lr>i.)'\  to  diuitro- 
pithirir  acid.  S-dinitrobenzoic  acid  and  picric  acid,  whilst  when 
bnted  with  phosphorus  pentachloride  it  yields  o-trichloro- 
unh  thai  cue    (1:4:1')   accompanied   by   a  small   quantity   of 

■  ,-iuj  <h  Mh  lent  (1  :3)  has  been  prepared  by  Liebermann 
>  «-.  30,  i«i 


•  Annaltn.  152.  MS, 
.,  202,  Ml  '  Aguiir,  Bw.  5,  !7ft 
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from  dinitro-a-ainidonaphthalene  by  means  of  the  diazo-reaction 
It  crystallizes  in  small  pale  yellow  needles,  which  melt  at  144' 
and  readily  sublime.1 

h-IKnUronapkthalene  is  prepared  in  the  same  manner  fron 
dinitro-£-amidonaphthalene,  and  forms  light  yellow  needles 
melting  at  161'50.2 

Naphthocyamic  acid,  C28H18N809,   is   obtained  by  boiling 
mixture   of  a-  and  #-dinitronaphthalenes  with  a  solution  c 
potassium  cyanide : 

2C10H6N2O4  +  12CNH  +  9^0  = 
C28H18N809  +  4C02  +  8NH8. 

The  free  acid,  liberated  from  the  potassium  salt  by  hydrochlor 
acid,  is  a  dark  brown  precipitate,  which  dries  to  a  lustroi 
black  mass.  This  is  only  slightly  soluble  in  water,  more  readi 
in  alcohol,  to  which  it  imparts  a  brownish-yellow  colour,  whil 
it  is  freely  soluble  in  amyl  alcohol,  forming  a  dark  reddi 
brown  solution.  The  solutions  are  coloured  green  or  blue 
a  very  small  amount  of  any  alkali. 

Potassium  naphthocyamate,  C28H17N809K  +  H20,  is  a  da 
blue  mass  which  has  a  cupreous  lustre  and  explodes  on  heatii 
It  forms  beautiful  blue  solutions  in  hot  water  and  alcohol,  I 
is  decomposed  with  evolution  of  ammonia  when  the  solution 
boiled  with  caustic  potash.3 

2584  a-Trinitronaphthalcne,  C10H6(NO2)3,  is  formed  wl 
a-dinitronaphthalene  is  boiled  for  several  hours  with  15  pa 
of  nitric  acid  of  specific  gravity  1'42 ;  it  crystallizes  fr 
glacial  acetic  acid  or  chloroform  in  monosymmetric  pyram 
and  from  alcohol  in  serrated  plates,  which  melt  at  122°.* 

@-Trinitronaphthalcnc  is  obtained  in  a  similar  manner  ft 
£-dinitronaphthalene  (Aguiar) ;  it  has  also  been  obtained  fi 
trinitro-a-amidonaphthalene  and  trinitro-£-amidonaphthale 
but  is  best  prepared  by  gently  boiling  1  part  of  #-dini 
naphthalene  with  5  parts  of  fuming  nitric  acid  and  5  p 
of  sulphuric  acid.  The  solution  is  then  poured  on  to  sr 
the  precipitate  washed  with  ether  and  finally  recrystall 
from  hot  nitric  acid.6  It  forms  monosymmetric  crystals 
melts  at  218°. 

1  Annalen,  183,  274.  2  Grabe  and  Drews,  Ber.  17,  II 

*  Muhlhauser,  Annalen,  141,  214.  4  Aguiar,  Ber.  5,  370  and  897. 
8  Stadel,  Ber.  14,  898. 

•  Beilstein  and  Kuhlberg,  Annalen,  169,  96. 


i-     obtained     by    boiling    o-dinitro- 
a    mixture  of    nitric  and   sulphuric  adds 
It    crystallizes    in    light    yellow 
(ct  nirli  at  154°  (Aguiar). 

1  ' .."  .  NOjJj,  is  formed  by  the  further 

D  of  o-dinitronaphthalene  (Aguiar),  and  ia  best  prepared 

f  tbis  substance  for  several  hours  with  a  mixture  Of 

iif    fuming   nitric   acid   and   fuming   sulphuric*  acitl 

i  and    Knhlberg).     It    ia    only  slightly  soluble  in  the 

:  1 1  separates  from  chloroform  in  rhombic  crystals, 

b  melt  at  259°  and  detonate  violently  on  heating. 

•TtfMmtronaphtlifiiftH'    is   obtained    by   heating  /9-dinitro- 

100"  in  a  sealed  tube  with  faming  nitric  acid. 

■  ■.  alcohol  in  very  long,  thin  needles,  which  melt 

lode  violently  when  quickly  heated.1 


HE   CHLORONITRONAPHTHALENES. 


yphthaltnc,    C10H,,C1(NO,),     was    ob- 

erberg  by   the   action   of    cold   nitric    acid   on 

alette.     It  crystallizes  from  alcohol  in  extremely 

it  needles,  melting  at  85°.     It  is  gradually 

•foed  tn  a -amid. -naphthalene   by   tin  and  hydrochloric  acid, 

■d  is  cnrnverted  into  1  : 4-dichloronaphthalene  by  phosphorus 

■ 

-  mitrenaphthali  ■■■  is  formed  when  rather  more  than 
'•'.  molecules  of  nitric  acid  of  specific  gravity  142  are  added 
one  molecule  of  /3-chloronaphthaIene  in 
■I rid  the  mixture  allowed  to  stand  for  a  few 
WJ.  It  crystallizes  from  alcohol  in  sulphur-yellow  needles, 
a»ltini;  «t  116',  and  is  converted?  into  1  :  2'-dichloronaphthalene 
W  distillatinn  with  phosphorus  pentachloride.' 

'hiitnmaphtfutlene,   C^HjClfNO^oCl  :  4  :  1'),   is   ob- 

anted  wben  a-chloronnphthalene  is  gently  heated   with  nitric 

soluble  in  alcohol  and  crystallizes  in  long, 

which  melt   at    106°   (Faust   and   Saame, 


Afruiai  »nJ  Lmb  I  Chim.  3,  261. 

Btr.  9,  928. 

soc.  1889,  n. 
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ft-  ChlorodinitronapkthaUne  (1 : 4  : 4')  is  formed,  together  wit! 
the  a-compound,  when  a-chloronaphthalene  is  strongly  heate 
with  fuming  nitric  acid.  It  is  only  slightly  soluble  in  alcoho 
and  crystallizes  from  glacial  acetic  acid  in  short,  pale-yellow 
brittle  needles,  which  melt  at  180°. 

Both  these  compounds  are  converted  into  S-trichloronaphtb 
lene  (1:4: 1')  by  phosphorus  pentachloride  (Atterberg). 

@~Iti&lormitr(mapht}ialene,  C10H6Cl2NO2,  (1:4:  1')  has  be 
prepared  by  the  nitration  of  1 : 4-dichloronaphthalene  ;  it  fori 
crystals  which  melt  at  920.1 

y-IHchloraiiitronaphtfialene  (1:4':  4)   is  formed  when  1 : 
dichloronaphthalene  is  nitrated  with  cold  nitric  acid.    It  is  oi 
slightly  soluble  in  alcohol,  and  crystallizes  in  short,  sulphi 
yellow  prisms,  melts  at  142°,  and  also  yields  o-trichloronaphtl 
lene  (Atterberg). 

rj-IHnttrochloronaphthalene  was  obtained  by  Cleve  from  1 : 
dichloronaphthalene  by  the  action  of  nitric  acid  on  its  soluti 
in  acetic  acid.  It  crystallizes  in  golden-yellow  needles,  whi 
melt  at  119°,  and  are  readily  soluble  in  boiling  alcohol  and  glac 
acetic  acid.  Phosphorus  pentachloride  converts  it  into  e-t 
chloronaphthalene.2 

Several  other  isomerides  of  unknown  constitution  have  a 
been  prepared.8 

The  most  important  of  the  other  chloronitronaphthalenes  t 
given  in  the  following  table  : 


DlCHLORODINITRONAPHTHALENES,   C^H^^NO^g 

Melting-poin 

@-,  long  yellow  needles 4 158 

7-,  light-yellow  prismatic  needles  5 246 

8-,  light-yellow  prisms  6 246 

e-,  pale-yellow,  slender  needles  7 252 

pale-yellow  flat  needles  8 1695 

yellowish  tabular  crystals  9 150 

very  small,  white  needles  9 158 


o 
o 
o 

a 
)° 


1  Widman,  Bull.  Soc.  Chim.  28,  505.  2  Bull.  Soc.  Chim.  29,  M 

8  Alen,  ibid.  36,  433.  4  Widman,  ibid.  28,  510. 

6  Atterberg,  Ber.  9,  1730.  «  Alen,  loc.  cit. 

7  Ibid. 

8  From  1  :  2-Dichloronaphthalene,  HelLstrom,  Ber.  21,  3267. 

9  From  1  :  3-Dichloronaphthalene,  Cleve,  Ber.  23,  956. 


tOMONITRONAPHTHALENE 


rmnTBOMCHLOBONAPHTHALENE,  CluHaCI„("X02Ja 

Halting-pol 


■■'.  compact  needles1 


TftKmoRODIMTROXAPHTHAl.ESES,   Cl0H3C13(NOa)3 

m  prisms3 17^' 

if,  light-yellow,  slender  needles  3 200° 

■yellow,  flat  needles  * 200° 


TETRACHLORONlTROXArHTHALENE,    C^HjC^NO, 
5-,  large  rhombic  tablets  '"    . 154° 


THE    BROMONITRONAPHTHALENES. 

1586  ]  ■.^'JiroriiKiiitriDuqihthalcne,  CluH0BrNO2,  was  obt;tine'l 

,  the  nitration  of  a-bromonaphthalene  ;  it  crystallizes 

.■  ledles,  melts  at  85°,  and  is  converted  by  phosphorus 

I  :  i-dibromonaphthalene." 

l-.^-Bromonitrtmaphihalene,  was  prepared  by  Liebennann  and 

from    iritrobrom&midonaplitlmlene.     It  forms  yellow 

Rtdka,  melting  at    132°  and  yields   (S-amidonaphthalene   on 

nth   tin  and  hydrochloric  acid.7 

..■■'I>lit/ni/e-ne,  which  was  prepared  by  Meldola 

nitrobromamidonaphthaleue,  crystallizes  in 

it   131*.     It  is  converted  into  phthalic  acid 

1  :  3-dibromonaphthalene  when   the 

site>ijl  group  is  replaced  by  bromine." 

■  tttevnaphlhalenc  (NO, :  Br  =  1  :  3'  or  I  :  2')  is  formed 

miine  on  a- nitro naphthalene,  and  crystallizes 

■  How    needles,  which  art)  only  slightly  soluble 

it  if  I22'5°.      It  is  oxidized  by  potassium 

bromophtlitilie  acid  iiud  v-hiti'i<plitli;die  acid." 

■   Widnuui,  he.  nil.  *  Alia,  !oc.  cit.  ' 

10,   18*2.  "  Ball.  See.  Chim.  28. 

'  ■!■«;■-,  183  ■  Jovrn.  Oh  | 

'  r'On»Iii,  /f-n.oVn,  222,  MO. 


1 
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Bromodiniironaphthalene,  C10H6Br(NO2)s,  is  formed  in  two 
modifications  by  the  action  of  cold,  fuming  nitric  acid  on 
o-bromonaphthalene : 

Melting-point 

a-,  slender  needles  with  a  vitreous  lustre   .    .      170"5° 
£-,  slender  needles  or  tablets 143° 

Both  these  substances  are  oxidized  by  dilute  nitric  acid  to 
v-nitrophthalic  acid,  whilst  they  are  converted  by  the  action  of 
a  mixture  of  concentrated  sulphuric  acid  and  nitric  acid  into  the 
isomeric  bromotetranitronaphthcUenes,1  C^HjBr^Oj)^ 

Melting-point 

a-,  needles 189° 

/8-,  lustrous  needles 245° 


IHbrom-a-nitr(maphtJiale7ie,  yellow  needles,2  melting  at  98° 
0-DibroinonitronapJUhalene,  yellow  needles,8  melting  at  1165° 


THE  IODONITRONAPHTHALENES,  C^HelNOj 

2587  These  substances  were  obtained  by  Meldola  from  the 
amidonitronaphthalenes. 

2  : 1-Iodonitronaphthalene  crystallizes  from  alcohol  in  yellow 
scales,  melts  at  108*5°,  and  is  readily  reduced  to  £-naphthyl- 
amine. 

1 :  2-IodonitronaphtJialenc  forms  light-yellow,  lustrous  needles, 
melting  at  88*5°. 

1  : 4-lodonitronaphthalcne  crystallizes  in  microscopic  needles, 
and  melts  at  123°.4 


THE  SULPHONIC  ACIDS  OF  NAPHTHALENE. 

2588  a-Naplitl\aUncmlphonic  acid  is  formed,  as  was  found  by 
Faraday,  together  with  the  /8-compound,  by  the  action  of 
sulphuric  acid  on  naphthalene,5  and  also  when  it  is  treated  with 
sulphur  trioxide  °  or  chlorosulphonic  acid.7     In  order  to  prepare 

1  Merz  and  Wcith,  Bcr.  15,  2708.  a  Guareschi,  loc.  cit. 

8  Jolin,  loc.  cit.  *  Journ.  Chcm.  Soc.  1885,  lf  497. 

3  Phil  Trans.  1826,  2,  140 ;  Pogg.  Ann.  7,  104. 

4  Wohler  and  Liebig,  Pogg.  Ann.  24  169. 

7  Armstrong,  Zeiiach.  Chem.  1871,  322  ;  Pr.oc.  Chem.  Soc.}  1887-1888,  1*6 
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re  boated  to  BO'  with  3  parte  ol 

:i    for  8  to  10  boon,  and  the  mixture  then  poured 

■:i(  of  hot  water.     After  cooling,  the  un- 

■     filtered  off  and  the  solution  neutralized 

Carbonate,     On   evaporation,  the  salt  of  the  y9-acid 

■  it  fir.it.  and  then  that  of  the  n-acid,  which  is  dis- 

i  is  10  to  1"-!  parts  of  boiling  alcohol,  the  greater  part  of  the 

Kill  being  thus  left  undissolved.1     The  acids  can  also 

of  their  calcium  salts,  but  these  cannot, 

.Its,  be  distinguished  by  their  appearance.* 

batenesulpiuniii-  ai'i'.l  is  a  deliquescent  tryst  a]  line  mass, 

at  8rS — 90°(s  and  dissolves   readily  in  alcohol,  but  is 

iblo  in  ether.     When  it  is  heated  to  200°  with  con- 

iiivcblorie  acid  it  decomposes  into  sulphuric  acid  and 

■ ' r it i  it  is  to  a  large  extent  converted  into  the  fj- 

ting  with  sulphuric  acid.     Potassium   permanganate 

Ibes  it  to  phtbalic  acid.* 

■   been  investigated  by  Regnault  and  ftlerz. 
a-naphthaUnemlphonate,     (t',(1Il-.SU.,),,Ca  +  2HJ », 
ptollizes  in   plates,   which  dissolve  at  11°  in   16'5   parts  of 
ts  ol  85  per  cent,  alcohol. 
■t-n'ijih//iiili-/iisiilj>/ifiifi.i>;     i.  'l„lI-ISO.,)L,Ba+H..O,   also 
,  plates,  and  dissolves  at  10°  in  87  parts  of  water 
i  M  paits  of  alcohol. 

wte,   (C10H;SOa).,Pb  +  3HaO,  forms 
.■•■  plates,  and  dissolves  at  10°  in  27  parts  of  water 
i  alcohol. 

•  ■•'/t/o-rUi,'.,    C10H,SOX'l,     crystallizes     from 
JJ  plates,  which  melt  at  66°  and  are  gradually  de- 

■!| 1  iiy  enld  water."'     When  chlorine  is  passed  into  itssolu- 

*i  in  carbon  diaulphide,  the  Mra<:lik<ru!,\  C^TKOlj.SOjCl,  is 

notd  as  a  ■  is  decomposed  by  alcoholic  potash 

loric  acid  and  dichloronaphthalenesulphonic  acid.0 

added  to  a  hot  ethereal  solution  of 

the  sodium  salt  of  a-nrqihtii'ii 'rues, <lpht,t ir  an '<}. 

led.     The   free  aeid   crystallizes  in  lustrous 

h  are  only  slightly  soluble  in   water  acidulated  with 

*lm,  Zt.ij-J,,  Chm.  1668,  894  t  Mere  mid  Weith,  Err,  3,  195. 
-.  r.  3,  i0B. 
.12,  W. 

>;■:■!-  u>.i  Knrteto*,  a„„.,i„,  202,  218. 

■*•»«.  Ztittdi.  ChtnL.  1669,  711  ;  Kimlwrly,  AnnaUn,  114,  131. 
12,  ! 


hydrochloric  acid  and  are  decomposed  at   ISO0  by  dihi 
chioric  acid  into  sulphur  dioxide  and  naphthalene.1 

a-Naphthahnatdpkamidr,  C1()H.(SOs.NHs).    is    a    i 
mass,  which  melts  at  150°,  is  very  readily  soluble  is 
i*  oxidized  by  potassium  permanganate  to  v-sulphopht 
and  V-sulphitminephthalic  acid. 

&-N~ap/it/<iit<nrs)>/ji/it>,nr  nri.1   is   obtained,    siceonlii 
and  Weith,  when  the  mixture  employed  for  the   prepai 
the  a-acid  is  heated  to  160°.     The  hot  solution   is  dil 
water,  treated  with  milk  of  lime  and  then  with  chalk  uul 
lized,  and  finally  filtered.      On  cooling,  calcium  /9-naphthalen*1 
sulpli  on  ate  separates  out,  a  further  crop  being  depot 
the  mother  liquors  are  concentrated.     The  last,  deposit 
in  addition  to  the  #-  and   o-salts.  calcium  naphthali 
phonate  and  tarry  products. 

18-Naphthalenesulphonic  acid  crystallizes  in  plat.: ■-. 
not  deliquescent,  and  is  not  decomposed  by  hydrochloric  ac 
even  at  200°.     Potassium   permanganate   oxidizes    ii 
neutral  solution  to  phthalic  acid  (Beilstein  and  Kurbafc 

ftuliiiM  j3-iu'phUiti)--ii.sii>1ihi>„iit.-,  t.',„H.Si  tsNa,ia  ma 
by  heating  equal  parts   of  naphthalene   and   sulphur n 
several  hours  to  200°,  pouring  the  product  into 
and  neutralizing  the  boiling  solution  with   milk   of  Lin 
filtrate  is  precipitated  with  a  solution  of  sodium  carl 
the  solution  evaporated.     The  sodium  salt  is  thus  o 
small  plates  which  are  freed    from   their  mother  liquol 
centrifugal  drier.     It  is  employed  for   the   preparation   of  $• 
uphthoL 

Cnlriu-iii  {$-Mphthalenr$utph'.matc,    (C,UH..S( 
in  small  plates,  which  dissolve-  at  10'  in   76  parts  ol 
4;!7  parts  of  BE  per  sent,  aloohoL 

Barium   ff-napliilialrncKnlpliiiiia''-,    i;'(..'ll,It;S0.1).B.'i  -f-  II. .0.  dS 
solves  at  the  same  temperature  in  200  parts  of  water 
parts  of  alcohol  ;  it  :il>"  i-i-v.--t ;illi/. -s  In  small  plates. 

Ztad  ^wiphtlwlrnrml-)>honnt,-,  it '|iPI[.Sl  ).,).;Pb,  cry 
small  hard  scales,  which  contain  varying  amounts  ol 
dissolves  at  10'   in   I  13  parts  of  water  and  iu  '■■ 

f3-N(tphthaUne-mli>hf>thl,  i 

nl  76°,  which  are  less  readily  soluble  in  eth  ■ 

of  the    i<.-rniii| r,,l      M.iikopar  .       Like   tin 

tdrachlurirfi ,  whicl 

■ 
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131°,  and  is  converted  by  alcoholic  potash  into 
Bmalphonic  acid  (Widman). 

ram  amalgam  added  to  an  ethereal  solution  of  the  sulpho- 
mewlpkinie  acid,  C^HfSOgH, 

liine  powder,  which  is  rather  freely  soluble  in 
ill  decomposed  into  sulphur  dioxide  and   naph- 
Irocbloric  acid  at  170°  (Gessner). 

l.li„H7''Si.>..NH.,),     crystallizes     in 

(Inn    plates,    melting   at    217°,    which  are  only  slightly 

in  water  and  ether,  and  are  oxidized  by  potassium  per- 

■iiinliophtlialic  acid  and  a-sulphaminepbthalic 

I  SaphthaleKed.mil pk<mk  acids,  C,0Hu(SO.,rI);.    Berzelius  * 

?d  an  ncid  of  this  composition  by  heating  naphthalene 

dpliiiric  acid,  and  Dusart,8  employing  a  different  method 

!  '.lined  a  similar  substance.  This  led  Ebertand 

■■■  think  that,   these  acids  were  probably  isomeric,  a  sup- 

ras  confirmed  by  their  investigations.4     Later 

have    shown    that    a    third    acid    is  simultaneously 

■  i  prepare  them,  naphthalene  is  heated  to  160° 

s  with  five  times  its  weight  of  sulphuric  acid,  the 

i  Lito  a  mixture  of  calcium  salts,  and  the  solu- 

e  evaporated  to  a  small  bulk.     Common  salt  is  then 

[Old    heated    to  boiling  and  filtered  from  the 

\  which  consists  of  the  salt  of  the  /S-ocid  ;  the  filtrate  on 

he  a-salt  as  a  crystalline  paste,  and  the  mother 

field  tiie  7- salt  on  further  evaporation.0     The 

aJa  are  obtained  by  converting  the  calcium  salts  into 

urn  salt*,  and  preparing  from  these   the   corresponding 

chlorides,  which   are   purified   by   recry stall ization  from 

it?,  and  finally  coaverted  into  the  acids  by  the  action  of 

Uoricacid  at  150°. 

'-  or  a-Kaphthal )!<■<! istiljiltonk  add,  is  formed  in  large 
If  when  naphthalene  is  heated  to  180"  with  sulphuric 
It  crystallizes  in  long  deliquescent  needles,  which  are  only 
mcentrated  sulphuric  acid.  Its  salts  are 
•  ■  lily  soluble  in  water  and  alcohol  than  those  of  the  f3- 
wiHh    caustic  potash    it    yields   2  :  2'-hydroxy- 
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a-Xapldhalenedmdpkochloride,  CI0He(SOaCl)j.  is  readily  soluble 
in  benzene,  and   crystallizes  in  transparent   four-  or  six-sidai 
tablets,  melting  at  162°.'     When  it  is  heated  ■with  pi 
pentachloride  it  yields  2  : 2'-dichloronaphtnalene. 

The  amide  forms  lustrous  needles  and  melts  at  242 — 243". 

2:  3'- or  0-A'apkthalencdimlp/t-unu-  acid  crystallizes  iu  ai 
plates,  which  deliquesce  slowly  in  the  air.  Like  the  o-compom^ 
it  is  decomposed  at  200°  by  water  into  sulphuric  acid  and  naph- 
thalene. Phosphorus  pentachloride  converts  it  into  2:3'- 
dichloronaphthalene. 

fi'Naphthalenedisulphochl&ride  is  slightly  soluble  in  Ixiuzena 
and  crystallizes  in  small  needles,  which  melt  nJ 

The  amide  is  only  very  slightly  soluble  iu  water  and  docs 
melt  below  305°. 

1:4'-  or  y-NaphthalenedimlpJumic  acid  was  obtained  fc 
Armstrong  by  the  action  of  chloro8ulphonic  acid  on  naphthalene 
it  is  also  formed  when  an  intimate  mixture  of  naphthalene, 
sulphur  trioxide  and  sand  is  well  shaken  up.2  It  cry  stalling 
from  water  in  lustrous,  white  plates,  which  are  not  hygioscojat 
On  fusion  with  caustic  potash  it  is  converted  into  1  ;  i'-A 
hydroxynaphthalenc.  whilst  with  phosphorus  pentachloride 
yields  1  : 4' -dichloronaphthalene,  melting  at  1QT1. 

The  sodium  salt  of  the  acid  crystallizes  in  thin  tablets  orfoi 
large,  monosymmetric  crystals.    When  the  acid  is  very  gradual] 
heated  to  170 — 180°,  naphthalene  sublimes  and  £-naphthaleat- 
sulphonic  acid  remains  behind.* 

The  -y-disulphonic  acid  is  therefore  formed  at  a  lc 
ture  from  the  o-naphthalcnesulphonic  acid,  which  is  the 
product,  but  passes  at  a  higher  temperature   into   the  /9-i 
from  which  the  other  disulphonic  acids  are  then  derived. 

y-Naplithalr/icili.nii.lphor/i/ijrule,  forms  small   prisms,  which 
come  opaque  in  the  air  and  melt  at  183°. 

1  :  3-  or  m- Naph  t hid i  iudixu.1  phonic  acid  has  been  obtained 
Armstrong  and  Wynne  from  >9-naplt  thy  Jam  inedisii  [phonic  add 
by    the    replacement    of  the    aniido-group  by    byt! 
forms  a   very  soluble  puttixsinm    wit,   which    crystallite*  1 
two  molecules  of  water  in  small  prisms. 

■m'Na^ildhiktudimlpitwMoridf  erystalli;'< 

1  Axuttoag  />"■.  15,  Mfc 

1  Anartnmg  and  Wynne,  Prvc  Cltcm.  See.  1886.  -*— 
■ 

1B87,  H«. 
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nu,  and  from  acetic  acid  in  prismatic  needles,  melting  at 
istUlatioD  with  phosphorus  pentachloride  it  yields 
"naphthalene.1 

■>'i.iuJphcnic  arid  is  formed  by  the  action  of 

lie    acid    on    #-naphthalenesulphonic    acid*      Its 

mm  salt  C10Htl(SOaNa)2  +  7HsO,  crystallizes  in  long,  broad 

ride  in  aggregates  of  small  needles,  melting 

1     beating   with   phosphorus  pentachloride  it  is  con- 

l  :  3'-dichloron;iphthalene,  melting  at  48°. 

ieulphonic  acid  has  been  obtained  from 
:t)>ylaniinedUulphonic  acid  by  replacement  of  the 
p  by  hydrogen.  Its  chloride  crystallizes  from  ben- 
.  in  which  it  is  readily  soluble,  in  prismatic  forms,  and  from 
lie  acid  in  beautiful  glistening  plates.  It  melts  at  122'5°, 
on  distillation  with  phosphorus  pentachloride  yields  1 :  2'-di- 
:.  .naphthalene.* 

nttrimUphcmM  arid  has  been  obtained  by  Baeyer's 

■  Motion  from  o-naph  thy  Ian  linetrisul  phonic  acid.     Its 

illizes  from  a  mixture  of  benzene  and  light  petro- 

'I  prisms  melting  at  about  191°.* 

fafhtkaUnetetrtwilphonic   acid,   C10H,(SO3H),  -+  4HsO,   was 

Senhofer  by  heating  naphthalene  with  sulphuric 

■ad    phosphorus   pentoxide   to   260°.6     It  is  also  formed 

Lholene  is  heated   for  some  time  to  160°  with  five 

«  its  weight  of  fuming  sulphuric  acid,  containing  40  per 

xide.9 

'  ies  in  coarse  prisms,  which  are  readily  soluble  in 
cr  but  with  difficulty  in  cold  alcohol,  and  are  insoluble  in 
bt.    The  barium  salt  forms  oblique  prisms  containing  water 

:  V-t.LlU.-JLN'.'ll. 

■-,  (C]0H-j2SO„,  was  obtained  by  Berzelius, 
|.  naphthalenesulphonic  acid  by  heating  naphthalene 
ric  acid.1  It  was,  however,  found  by  Stenhouse  and 
two  isomerides  are  thus  formed,  which  separate  out 
altered  naphthalene  in  tti e  preparation  of  ,3-naph- 

liMnaganrl  Wynne.  Proe.  Chem.  Soc.  1890,  13  ;  Chum.  Newt,  61,  92. 
■■■'■  1886,  231  ;  1889,  10  :  1890,  17  ;  Chem.  Nm»,  fll,  03. 
■'""-  1890,  126. 
i=»t«Eg  «od  WJnui',  Prot.  Chcm.  Soc.  1890,  '"•'■ 
1  *».  t,1«4;  Uanalih.  CKtM.  3,  112. 

'  JMa^t,  vqrro.  B«yei  nad  Co.  ;  Schulte,  Sttinkoklenthttr,  2,  1003. 
Main,  2g_  ||  ;  Gercke,  Jnntikn,  100.  210.  «  Btr.  9,  882. 

F  2 
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In  order  to  prepare  them,  naphthalene  is  heated  with  three 
times  its  weight  of  sulphuric  acid  to  180°  until  no  more  water  if 
given  off;  the  mixture  is  then  allowed  to  cool  to  100°,  four  parti 
of  boiling  water  added  and  the  upper  layer  distilled  with  steam 
until  no  more  naphthalene  comes  over.  The  residue  is  finally 
extracted  with  boiling  carbon  disulphide. 

a-ft-DinapJUhylsulphone  separates  from  this  solution  in  obliquv 
hard,  transparent  prisms,  which  are  moderately  soluble  in  hot 
alcohol  and  melt  at  123°. 

ft-ft-Dinapkthyl&idpfione  is  insoluble  in  carbon  disulphide  and 
crystallizes  from  boiling  alcohol,  in  which  it  is  only  slightly 
soluble,  in  silky  needles,  which  melt  at  177°.  When  it  is  heated 
to  180°  with  phosphorus  pentachloride,  ^S-naphthalenesulpho- 
chloride  and  £-chloronaphthalene  are  formed.1 

The  a-fi~  and  £-/8-sulphones  can  also  be  obtained  by  the 
oxidation  of  the  corresponding  sulphides. 

a-a-Dinaphthylsulphoxide,  (C10H7)2SO,  is  obtained  by  the 
partial  oxidation  of  the  corresponding  sulphide.  It  separates 
from  alcohol  in  coarse  white  crystals  and  melts  at  164'5°. 

a-a-Dinaphthylsulphone  melts  at  187°.2 

a-Naphthylphenylmlphone,  C^HfSOjCflH^,  is  formed,  together 
with  the  following  compound,  when  naphthalene  is  heated 
to  170 — 190°  with  benzenesulphonic  acid  and  phosphorus  pent- 
oxide.8  The  two  substances  are  separated  by  recrystallization 
from  a  mixture  of  ether  and  alcohol,  from  which  the  a-com- 
pound  is  the  first  to  separate.  It  forms  dull,  rhombohedral 
crystals,  melting  at  99*5 — 100'5°. 

ft-Naphthylphenylsulphonc  is  also  obtained  by  heating 
£-naphthalenesulphonic  acid  with  benzene  and  phosphorus 
pentoxide.  It  crystallizes  in  fan-shaped  aggregates  of  lustrous 
needles,  which  melt  at  115 — 116°. 

1  Cleve,  Bull.  Soc.  Chim.  25,  25. 

2  Krafft,  Bcr.  23,  2367.     Cf.  Ekstrand,  Ber.  17,  2601. 
8  Michael  and  Adair,  Ber.  10,  583. 
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,  nafkthaUnemdpk(meacui,CwRtCl(,BOi'B),vaii 
■  '■  Zinin  by  heating  a-chloronaphthalene  to  140°  with 
add,"  and  has  been  prepared  by  Cleve  from  naph- 

'■--  It  forma  a  soft,  buttery  mass,  readily  soluble  iu 
ler  and  alcohol ;  its  salts  and  other  derivatives  have  been 
Mtigated  by  ArnelL3 

.     C10HaCl(SO,Cl),    crys- 
beoxeno  in  prisms,  melting  at  95°,  and  is  converted 
i   1  :  f^cMoronaphthalene    by    heating    with    phosphorus 
hchlaride.  * 

■'■  melts  at  196—197*.    The  ethyl  ester  forms  mono- 
tnelting    at   67'5",   whilst    the  methyl   ester 
•ullizes  in  needles  and  melts  at  7(J°. 

A'-ChtoTfiit'jiiiihuliii.  K,ii 'phonic  acid  has    been  obtained    by 

-'Trmijj   ,'ind    Wynne  t'mni  chlorn-,S-napiithylami]iesulpnonic 

I  i  by  replacing  the  amido-group  by  hydrogen  *  and 

m  diftzo-a-naphthalenesulphonie  acid.6     It  is  also 

»ed,  logeth'V  witli  the  preceding  compound,  by  the  direct 

of  a-chloronaphthalene   at   lfiO",  and  is  probably 

the  1  :  -t-acid,  which  is  formed  at  lower  tempera- 

imeric  change."    Itechloridi  crystallizes  from  benzene 

null   prisms,   melting   at    95".     Phosphorus    pentachloride 

Rrtait  into  I  :4'-dichloronaphthalene. 

u  ■■■nijili<'iiit:  itcid  was  obtained    by  Cleve  by 
Lag    ■y-diaaonaphthaJenesulphonic    acid    with    hydrochloric 
dUoridt   forms   crystals,    meltiug  at    10ti".7      It    is 
!  :  S-derivative. 

nic  acid  is  formed  by  the  action 

chloride   on    the    potassium   salt  of    1  :  1'- 

I  suspended  in  carbon  disuiphide.s 

crystallizes  with  two  molecules  of  water  in 

lies.       The    sxljihothhritli1     separates     from 

.  melting  at  1U1". 

S3,  se. 

■•-■in.,  Utiutb.  2,  153, 

*e*ojt  uul  w  >.  i  1890,  ■  ■  -■  61.  -:-"'- 

3  Cleve,  Btr.  23,  "'■-■ 
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I :  -'-CItlorosulphonie  acid  was  obtained  by  Armstrong  » 
Wynne  from  1:2: 2'-chIoronaplithylaniinesulpbonic  acid, 
yields  a  chloride  which  crystallizes  from  a  mixture  of  bena 
and  light  petroleum  in  long  prisms,  melting  at  93 — 94',  i 
is  converted  by  phosphorus  pent&chloride  into  1  : 2'-didilc 
naphthalene. 

1  :$-Ckkronaphthalen£sulphonicacid  was  prepared  inasim 
manner   from   1:2:  3FH:hloronaphthylamineBuIphoni 

has  also  been  obtained  from  /J-nitrouaphtbalem.'5ulphuiiic  ic 
Its   chloride   crystallizes  from  benzene  in  small    pi 
unite   to   form   opaque   hemispherical   aggregates,   melting 
112 — 113°,  and  yields  1 :3'-dich!oronaphthalene,  melting  at 
on  treatment  with  phosphorus  pen tacblo ride. 

2  •.S'-CfUoronapkthaUnestdphtmic  arid  is  formed,  together  * 
the  following  compound,  when  /3-chloronaphthalene  is  hea 
with  slightly  fuming  sulphuric  acid  ;  the  two  acids  are  separfl 
by  means  of  their  lead  salts,  that  of  the  2 : 3'-acid  being 
less  soluble,5  Its  chloride  crystallizes  in  prisms,  which  melt 
108"5 — lOD'S",  and  is  converted  into  2  : 3'-dichloronaphthal 
by  heating  with  phosphorus  pentachloride. 

2  :  l'-Cltloroitaphthnlan-nuljihonic  acid  has  also  been  prepa 
from  the  corresponding  naphthy lam iuesul phonic  acid  by 
diazo-reaction.3  Its  chloride  crystallizes  in  needles,  nieltt 
129°  and  yields  1  :  2'-dichloronaphthalene, 

This  acid,  accompanied  by  a  smaller  quantity  of  the  2: 
acid,  is  the  product  of  the  action  of  chlorosulphonic  acid 
j9-chloronaphthalene  in  the  cold, 

2  : 2'-Chloronaphthale?iesulphojtK  acid  has  been  obtained  fi 
the  corresponding  naphthylaminesulphonic  acid  by  means  of 
diazo-reaction  (Armstrong  and  Wynne).  The  chloride  a 
tallizes  from  benzene  in  prisms,  meltiug  at  86°,  and  yields  2 : 
dichloronaphthalene  (melting  at  114°)  on  heating  with  pi 
pborus  pentachloride. 

2  :  \'-Ciili.'ri;ui;!iil!uih-if)i,ili'h<mii:  add  is  prepared  in  the  HI 
way  as  the  preceding  compound.  The  chtoridt  crystallizes  ft 
a  mixture  of  benzene  and  light  petroleum  in  prisms,  meltin( 
70°.  On  heating  with  phosphorus  pentaeldoride  it  is  convnr 
into  1  :  S'-dichloronaphthaiene,  meltiug  at  48". 

1:4:  t'-JMchlaronapkthal 

■  diNi  fi»r.  20,  r*- 

.'■:■  m,  IS,  i-i. 
■,  for,  IB,  mi :  20. 
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ed    by    Widman1    from    the    tetrachloride    of  0- 

-!'.l[.h..inic  acid,  CeH^.C^fSOgH),  by  the  action 

potash,  and  is  alao  formed  by  the  action  of  chloro- 

cid  on  1  : 4-dichloronaphthalene.1     It  solidifies  to  a 

tUtinous  mass  when  its  solution  is  cooled  and  gives  a  chloride 

te  at  132",  and  ia  converted   into  1  ;  4 : 2'-trichloro- 

;')  by  distillation  with  phosphorus  chloride. 

1:3: i'-Dwhlor-a-naphtAalenesutphonic  acid,  is  obtained  from 

■   a-flulpnonic  acid  in  a  similar  manner,3  and  is  also  formed 

ihonation  of  1  : 3-dichloronaphthaleiie,     It  crystalli2es 

I  long,  flat,  lustrous  needles,  and  is  converted  by  phosphorus 

ide   into  a  chloride  which  crystallizes  in  prisms  or 

in  rig  at  148"5",  and  yields  the  corresponding  1  :3  :4'- 

iphthalene  (7), 

iwing  dicMoronaphtbalenesulphonic  acids  are   also 

■own.    They  arc  formed  by  the  sulphonation  of  the  dichloro- 

iea,  and  yield  the  corresponding  trichloronaphthaleoes 

■  distillation  with  phosphorus  pentaehloride.* 

n    m    on  n  Melting-point 

U  -  U  :  SO,H  Chloride.  of  chloride. 

1:1:4    minute  aggregates 114" 

14:3    long  thin  plates 139-5° 

I :  J  :  4'  large  prismatic  crystals 104° 

1:2  :  3'   aggregates  of  small  prisms 167'5° 

_'    long  four-sided  prisms 121° 

I    -' :  4    slender  needles  becoming  opaque  in  the  air      118° 

1:3';  4    magnificent  prisms 151" 

8:8  :  l1  lustrous  slender  ribbons       142° 

2;  2';  3    elongated  prisms 163'5° 

-  ;  3'  ;  4    radiate  groups  of  slender  prismatic  needles        136° 

u.  a  number  of  cbloninaphthukiiiedisu  I  phonic  acids 
■  laired  by  the  sulphonation  of  the  chloronaphthalene- 
■Iplwaic  acids.6 

Melting-point 
W  Ml  Chloride.  of  chloride. 

-:    3'      ;       4      bundles  of  slender  needles     .    .    .     148" 
i      radiate   groups   of  flat   prismatic 

needles 174° 

Inaooiuj  «ad  Wynne,  Proe,  Chum.  Sot.  1890,  81  ;  Chan.  A'ctpj,  81,  273. 
'  Armstrong  nod  Wynne,  Joe  eil. 
A"****- .:■■  cm.  See.  1890,  131. 
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.  Several  isomerides  have  moreover  been  obtained  frofl 
corresponding  naphthylaminedisulphonic  acids  by  means  < 
diazo-reaction : * 

Meltii 
S08H  Chloride.  of  ch 

3'  minute  needles   .......    126 

1'  glistening  flat  plates 

2'  small  opaque  aggregates    .    .    . 

3'  needles 

2'  radiate  groups  of  small  prisms 

4'  flat  needles 

3'  small  prisms 124*5 

a-Ghlortmaphthalenetrisulphonic    acid,    C10H4C1(S03H) 
been  obtained  from  a-naphthylaminetrisulphonic  acid 
diazo-reaction.     Its  chloride  crystallizes  from  benzene  in  i 
prisms,  melting  at  215°. 


31: 

S08H: 

1 

:      4      : 

1 

:      4      : 

2 

:      3      : 

2 

:      1'     : 

2 

:      4'     : 

2 

1      : 

2 

1      : 

BROMONAPHTHALENESULPHONIC  ACI 

2591  1 :  ^-BrcmiormpMhalcnesulphonic  acid,  C10H6Br(! 
was  obtained  by  Laurent  by  heating  a-bromonaphthalei 
fuming  sulphuric  acid,2  and  was  further  investigated  by  0 
Mories,8  and  by  Darmstadter  and  Wichelhaus.4  It  crys 
in  broad,  smooth  needles,  which  melt  at  138 — 139°,  a 
readily  soluble  in  water  and  alcohol,  but  only  very  slig 
ether.  When  its  potassium  salt  is  heated  with  an  ex 
phosphorus  bromide,  1  : 4-dibromonaphthalene  is  formed 

1  :  ^-BromonapfUhalcne&ulphochloridc,  C10H6Br(SO2Cl),  < 
lizes  from  benzene  in  well  developed  prisms,  melting  at  8( 
In  attempting  to  prepare  this  substance  by  the  action  o 
phorus  pentachloride  on  the  sodium  salt,  Gessner  obtaii 
isomeric  chloronaphthalenesulphobromide,  C10H6Cl(SO2Br) 
crystallizes  in  needles  and  melts  at  115 — 116°.6 

1  : b-BrcmmtapMlwlenmdplwbromidc,  C10H6Br(SO2Br), 
lizes  in  rhombic  tablets  which  melt  at  114'5°  (Jolin). 

1  Armstrong  and  Wynne,  Proc.  Chem.  Soc.  1890,  PP-  125  ct  8eq. 

3  AnnaUn,  72,  298.  »  Annalcn,  147,  184. 

4  Annalcn,  152,  802.  6  Bull  Soc.  Chim.  28,  51 
6  Ber.  9,  1514. 


HBROMO-fl-XAPHTHALENESULPHONIC  ACID 


■  ■■■■■'  is  formed,  tngutlii*]'  with 

:  B'-dibroinonaphthalenes,  when  bromine  is  lidded 

of  d-naphthalenesalpbonic  acid.     On  evaporation 

:>. htm    it    remains   as   a   syrup,   which   solidifies   in   a 

i.dline    mass,    readily   soluble   in   alcohol   but 

table  in  ether  (Darmstadter  and  Wichelhaus).    When 

tain    salt    is   heated    with    an   excess    of    phosphorus 

'■[it.'ikiiuiidi-,    1   :  4'-dibromonapbth&lene    is    funned    (Jolin). 

crystallizes    from    benzene    in    prisms,    melting    at 

id  was  obtained    from  /3- 

'Ine-o-sulphonic  acid;    its  potassium  salt,   010H„Br 

!f.,0,  forms  a  crystalline  powder  which  is  converted 

bj  phosphorus  pentabromide  into  the  bromide,  C1^B^Bi(_SO^Br). 

crystallizes  from  chloroform  in  broad  needles,  melting 

ttloP,  and  when  heated  with  phosphorus  pentabromide  yields 

lonaphthalene.1 

acid  is  the  chief  product  of  the  action  of  sulphuric 

brom'ina|ilithali.aiL',*  the  2  : 3' -acid  being  also  formed 

uitity. 

■  JioMEucid  has  been  prepared  from 

uune-jS-sulphonic  acid;  it  is  very  soluble  in  water, 

liand,   its   salts   are   only  slightly   soluble ; 

tsium    salt,   aC^HjBrfSOjK)  +  H20,  is   a   crystalline 

ide    crystallizes    from    a    mixture    of    ether 

iform  in  prisms,  which  melt  at  118°  and  are  converted 

borus   pentabromide    into    2  :  3'-dibromonapht.halene 

qofing). 

rtonaphlhalene&ulpkonic  acid  was  obtained  by  Siudall 
. -(it hylaiiiine-7-sulphonic  acid;  its  chloride  crystallizes 
petroleum  in  small  prisms  melting  at  77°. 

■■.■■  ■„■/(■    add   was    prepared     in    the 

•Hue  way  from  the  S-sulphonie  acid  ;  its  <:hl»ri>ir-  separates  from 

blique  prisms,  and  melts  at  100°. 

■  i  tfjtfhalcn':iiiljir»-/iii-it.ri,l  is  obtained,  unaccompanied 

mjn&ted  naphthalenes,  by  the  action  of  bromine  on 

ihonic  acid.    It  forms  a  crystalline  mass,  which 

in    alcohol,  water  and  ether,  and  melts  at  02° 

and  Wichelhuus  . 

acid,     C10Hj.Br1(SOJH),     is 
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formed  when  an  excess  of  bromine  is  employed,  and  is  a 
crystalline  mass  which  is  converted  by  phosphorus  bromide  into 
7-tribromonaphthalene  (Jolin). 


IODONAPHTHALENESULPHONIC  ACIDS, 

cwcscga). 

2592  These  compounds  have  been  prepared  from  the  cor- 
responding naphthylaminesulphonic  acids. 

2 :  4s'-Iodonaphthalenesulph(mic  acid  is  also  formed  in  small 
quantity  by  the  action  of  chlorosulphonic  acid  on  £-iodonaph- 
thalene  ;  its  chloride  melts  at  92*5°. 

2  :  V-IodonaphthalenesulpJionic  acid  is  the  chief  product  of  the 
action  of  chlorosulphonic  acid  on  /3-iodonaphthalene ;  its  chhriik 
melts  at  164—165°. 

2  :  $-Iodonaphthakriesvlphmic  acid  forms  a  chloride,  meltings* 
140°,  and  is  the  sole  product  when  /8-iodonaphthylamine  is  heated 
to  150°  with  chlorosulphonic  acid,  both  of  the  preceding  iso- 
merides  being  converted  into  it  at  this  temperature. 

2  : 2 ' -IodcmapMhalenesulphonic  acid,  is  not  formed  by  the 
sulphonation  of  /8-iodonaphthalene ;  its  chloride  crystallizes 
from  benzene  in  small  prisms,  melting  at  1000.1 


FLUONAPHTHALENESULPHONIC  ACID. 

2593  1 :  4t'-Fluo7iaphthalenesulphonic  acid  has  been  prepared 
from  the  corresponding  amido-acid  by  means  of  the  diazo- 
reaction.  It  crystallizes  in  small,  lustrous  plates,  and  is  ft 
strong  acid,  but  gives  salts  which  crystallize  badly.  Its  ethyl 
ester  forms  large  prisms,  melting  at  79°,  and  the  chloride,  which 
crystallizes  in  rhombic  prisms,  melts  at  122 — 123°.  When  it  is 
distilled  with  superheated  steam,  a-fluonaphthalene  is  formed.1 

1  Houlding,  Proe.  Chem.  Soc  1889,  74  ;  Armstrong  and  Wynne,  Proc  Chem, 
Soc.  1889,  119.  2  Mauzelius,  Ber.  22.  1844. 


NITRONAPHTHALENESULPHONIC  ACIDS. 


'$«  l:4'-NttrtmaphtkalMMHlptouw   acid,  C]0H(i(NOJSO3H 

*  4B.0,  was  obtained   by  Laurent  by  the  action  of  fuming 

pboric  acid  on  a-nitrouaphthalene  and  by  Cleve.  who  named 

napbtiialenesnlphonic    acid,   by   the   nitration   of   a- 

uaphihajiriifsu! phonic  acid.1     It  is  readily  soluble  in  alcohol  and 

■Ms;  less  readily  in  dilute  sulphuric  acid,  and  crystallizes  in 

our,  flat   needles,  which  have  a  very  bitter  taste  and 

molecules  of  water  over  sulphuric  acid.     It  is  converted 

tion  of  sodium  amalgam  and  water  into  a-naphthyl- 

iioreas  the  nitrobenzenesulphonic  acids  when  treated 

me  manner  form  azo-com pounds,  unaccompanied  by  a 

:!i!ine.a 

.IL/NOJSCXCl,   crystallizes   from    ether    in 

ledlea,  melting  at  113°. 

TV  <■  m  idf.  crystallizes  either  in  scales  or  octohedra.  melting 

The  mttkyl  ester  forms  small  needles  melting  at  117°, 

ter  crystallizes  from  alcohol  in  large  prisms, 

I  101". 

>  t-mesulphvnic  acid  is  formed  in  small  quantity 

ii  the  preceding  compound,  from  which,  it  is  separated 

ater  solubility  of  its  calcium  salt.     It  forms  a  readily 

fcfable,  yellowish  crystalline  mass,  and  .yields  a  chloride,  which 

oyitalUzes  from  benzene  in  large  yellow  prisms,  melting  at  99°. 

■I.    it    yields    1  : 4-amidonaphtbalenesnlphonic    acid 

ic  acid).1 

!<"!ene#ulphonic   acid  is   also   formed  by  the 

of    o-naphthalenesulphonic    acid,  and    is    contained 

■  -I  from  the  calcium  salt  of  the  1  :  4-acid.    Its 

■  :    stylizes  in  pointed  needles,  and  when  suspended 

■  carbon  disulphide  and  treated  with  phosphorus  pentachloride 

Jieidft  1  :  l'-chlorouiiphthalijiiesulphonic  acid  (Cleve). 

,:hincis     acid,     which     was     termed 
ulphonic  acid,  is  formed,  together  with  the 
y   and    0-cum  pounds  when   jtj-naphthalenesul phonic    acid 
rutrtued.  and  is  separated   from   the   isomerides  by  means 

L  £*.£*.  '  Ckus,  Bcr.  10,  1303. 

■■--.  23,  yss. 


1 
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its  difficultly  soluble  barium  salt.  It  is  also  formed,  together 
with  the  1  :  4'-  and  1  :  2'-acids,  by  the  action  of  sulphuric  acid 
on  a-nitronaphthalene.1  The  acid  is  readily  soluble  in  water 
and  alcohol,  and  crystallizes  in  bitter  tasting,  yellow  needles. 

Its  chloride  is  readily  soluble  in  acetic  acid,  crystallizes  from 
benzene  in  prisms,  melting  at  125*5°,  and  is  converted  by  heating 
with  phosphorus  pentachloride  into  1  : 3'-dichloronaphthalene. 

1 : % -NttronapMhahw&mlphonic  acid,  termed  by  Cleve  the 
^-compound,  forms  yellow  crystals,  which  are  readily  soluble 
in  water.  Its  chloride  is  only  slightly  soluble  in  acetic  acid, 
forms  large  prisms  melting  at  169°,  and  is  converted  by  phos- 
phorus pentachloride  into  1 :  2'-dichloronaphthalene.2 

1 :  S-NUrc^iapMhalenesulphonic  acid  was  termed  the  7-com- 
pound  by  Cleve,  and  is  readily  soluble  in  water,  but  forms  salts 
which  are  only  slightly  soluble.  Its  chloride  crystallizes  in  pale, 
yellow  needles,  which  are  soluble  with  difficulty  in  acetic  acid, 
and  melt  at  140°.3 

1  Palmaer,  Ber.  21,  8260. 

8  Ber.  19,  1279 ;  20,  72  ;  21,  3271  ;  Bull  Soc.  Chim.  26,  444 ;  Armstrong 
and  Wynne,  Proc.  Chem.  Soc  1889,  71  ;  CTiem.  News,  59,  95. 
8  Cf.  Armstrong  and  Wynne,  loc  eit. 
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ROXYNAPHTHALENES   AND    ALLIED 
COMPOUNDS. 

The  Naphtbols,  C^H^.OH. 

Tiese  compounds  are  very  closely,  related  iu  their 
properties  to  the  phenols,  from  which  they  differ 
5  esters  when  they  are  heated  with  organic  acids, 
roe  other  respects  in  which  they  behave  similarly  to 
bola. 

Athol  was  first  obtained  by  Griess,  who  termed  it 
alcohol,  from  a-naphthylamine  by  the  diazo-reaction.1 
i  readily  formed  when  a-naphthalenesulphonic  acid 
with  caustic  potash.1  On  the  large  scale  it  is  manu- 
by  fusing  sodium  a-naphthalenesulphonate  with  caustic 
e  melt  is  dissolved  in  water  and  the  naphthol  liberated 

rocbloric  acid  and  purified  by  distillation.  Schulze 
it  in  coal  tar,8  and  it  bas  been  prepared  synthetically 
hug  phenylparaconic  acid,*  and  by  boiling  phenyl- 
0  acid  fp.  25).  It  crystallizes  in  lustrous  mono- 
c  prisms  or  needles,  has  an  aromatic  smell  resembling 
iml  a  burning  taste,  and  forms  a  powder  which 

violent  sneezing.     It  is   slightly  soluble  in  cold,  more 

hot  water,  and  readily  in  alcohol,  ether,  &c,  melts  at 

IT*— 280°,and  has  the  specific  gravity  of  1224  at  4°.B 

i»  boiled  for  some  time  in  the  air,  dmapbthylene  oxide, 

.  is  formed.  A  splinter  of  pine  wood  dipped  into  an 
solution  of  a-naphthol  and  then  into  hydrochloric  acid 

Jour*.  Chtnu  Soc.  1S67.  BO. 

Eilrr,  Jnnalttt,  152,  ^75  ;  Seliiiflcr,  Annaten,  152,  270. 

187,  at. 

■  ■'■  ■'■''"',  227,  242. 
12.  laia. 


rapidly  becomes  coloured  green  when  exposed  to  son] 
slowly  in  diffuse  daylight,  and  then  gradually  changes  to  roddisb- 
brown  (Schafler).     Bleaching  powder  colours  the  aqui 
tion  deep-violet  and  forms  a  flocculent  precipitate  of  the  sune 
colour.     Ferric  chloride  produces    a   white    precipitate   of  di- 
naphthol,   Cj^H^fOH)^   which   soon    turns    grey.      When  «■ 
naphthol  is  dissolved   in  an   excess  of   caustic   Bods 
and  a  little  ammonia  and  some  1  :  4-diazonaphthah  ini 
acid  added,  a  splendid  dark-red  colouration  is  produced.1    If  » 
solution  of  a-naphthol  in   strong  caustic  potash   solution  V 
heated  to  50°  with  chloroform,  a  deep  Prussian -blue  colour- 
ation   is   produced,  which   changes  in   the   air   to   green  and 
then  to  brown. 

a-Naphthol  taken  internally  appears  in  the  urine  if 
o-naphtholglycuronic  acid,  C,BHiaO„  which  is  decomposed  by 
mineral  acids  into  glycuronic  acid,  C^H^Oj,  and  a-uapbthol: 
At  the  same  time  a  little  a-naphthylsulphuric  acid. 
CjoHj.O.SOj.011,  is  also  formed.  When  such  urine  is  aridi- 
fied  with  hydrochloric  acid,  distilled  until  half  its  volume  h» 
passed  into  the  receiver,  and  the  distillate  extracted  with  ether, 
an  ethereal  solution  is  obtained  which  on  evaporation  yields  a 
residue  with  which  chloroform  in  alkaline  solution  gives  the 
blue  colouration  already  described,  although  in  this  can  the 
Bhade  produced  is  more  inclined  to  green,  the  alkalim 
being  generally  tinged  more  or  less  deeply  with  brown.  This 
reaction  can  also  be  made  use  of  to  detect  chloroform  in  urine 
and  other  animal  liquids,  a-naphthol  being  used  as  the  reagent 
(Lustgarten).11 

Potassium  permanganate  oxidizes  a-naphthol  iu  cold  alkaline 
solution  to  carboxyphenylglyoxylic  acid  (Pt.  V.  p.  153).' 

-C(OH)=CH  >CO,H 

G0H  /  +  70  =  C8H4/  _         _  +  CO 


:CH+7 


l<\ 


CO.CO.H 


a-Naphthol  is  technically   employed   in   the  colour  industry 
and  ;i*  "ii  antiseptic,     Camille  Kochlin  states  that  putrefaction 
of  tli.'  albumen  employed  in  calico  printing  can  I"-  pi 
..  rv.:Ty  100  parte  of   the  latter  2  parts  oi 
prepared  bj  dissolving  a-naphthol  in  an  equal  weight  of  alcohol 

1  Enlirmmi,  .Innah-n,  247,  330. 


o-DIXAPHTHYL  ETHER 


juiug  with  4  parts  of  water,  and  adding  a  little  f 
Fbn  u  alcoholic  solution  of  picric  acid  which  has  been 
■  tbe  cold  and  then  heated  to  boiling  ia  added  to  a 
htkn  of  a-naphthol  in  a  small  quantity  of  alcohol,  the 
impound  Cl0HgO  +  CflHs(N0i)3OH  separates  out  on  cooling 
oloored  needles,  melting  at  189 — 190°.'  a-Naphthol 
inns  crystalline  naphthates  with  the  alkalis,  hut  is  precipitated 

m  tliL-n  solutions  by  carbon  dioxide  or  ammonium  chloride. 
Fin  *-naphtho]  ia  treated  with  iodiue  and  aluminium  foil 
\  III.  p,  323;,  aluminium  a-napJUhate,  (C^H-O)^,  is  formed  ; 
ne  has  not  been  obtained  pure,  and  decomposes  on 
■ting  into  alumina,  naphthalene,  isodinaphthyl,  and  other 
'iii|inmilj.- 

?5g6  m-Naphthyl  methyl  etliei;  C^Hj.OCHg.  was  obtained  by 
Isotisch  from  a-naphthyl amine  by  heating  it  with  methyl 
total  and  zinc  chloride  to  18U—  200" : s 


doHj-NH,  +  HO.CH8  =  CuHpOCH,  +  NHS. 

pared  it  by  heating  a-naphthol  with  caustic  potash, 
tide  and  methyl  alcohol,*  but  it  is  best  obtained  by 

■  ti  sodium  naphthate  at  280°  with  methyl  chloride.6 
h  ia  a  strongly  refractive  liquid,  which  boils  at  269 — 270°,  and 
W  a  »ery  pleasant  odour  like  that  of  orange-flowers,  so  that 

:  liape,  be  used  as  a  perfume.     It  combines  with  picric 
:  i.  a  compound  crystallizing  in  red  needles. 

-/,'  ethyl  ether,  C](lrI7.OC2H5,  is  a  liquid,  boiling  at 
S&T,  which  has  a  characteristic  odour  (SchiifferJ. 

ttkyU  m  <.'/.'<  r,  (C10HTO).C3H4,  is  formed  when  a 
i  a-naphthol  in  caustic  soda  is  heated  with  alcohol 
ne   bromide;   it  crystallizes  from  alcohol  in   small 
[fatal;  uniting  at  125— 126a.° 

hthgl    tthtr,    (CwH7)sO,    is    formed,    together    with 

■  .    oxide,  when  a-naphthol  is  heated   to  180 — 200° 
chloride,  and  when  hydrochloric  acid  is  passed   into 

iphthoL     It  crystallizes  from  alcohol  in  plates,  and 

ether  and  alcohol  in  thick,  lustrous  rhombic 

king  at   110°,     With  picric  acid  it  forms  the  com- 

1  Mnn-hMti,  CoceHu,  12,  502. 

,.  red  Tribe,  Joum.  Chem.  See.  18S2,  1,  5. 
.  13,  1347.  *  AiwaUn,  217,  40. 

»  bnU,  Set,  Chim.  40,  106.         *  Kollu,  Ber.  13,  1953. 
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pound,   O^O  +  2C6H3(N02)sO,  which    crystallizes  in  red 
plates  or  prisms,  melting  at  1150.1 

Acid  a-naiMhyl  mlphate,  C^HyO.SO^OH,  is  obtained,  to- 
gether with  the  isomeric  a-naphtholsulphonic  acid,  when  a 
solution  of  a-naphthol  in  acetic  acid  is  heated  with  sulphuric 
acid,  the  temperature  being  kept  below  75°.    The  solution  is 
diluted  with  water,  neutralized  with  lead  oxide  and  concen- 
trated.    Lead  naphthyl  sulphate  separates  out  in  small  plates 
and  yields  the  free  acid,  which  crystallizes,  when  placed  over 
sulphuric  acid,  in  long,  slender  needles ;  it  readily  decomposes 
into  a-naphthol  and  sulphuric  acid. 

Claus  and  Knyrim  looked  upon  this  substance  as  a  sulphonic 
acid,2  but  Beilstcin  pointed  out 8  that  its  properties  clearly  prove 
it  to  bo  naphthylsulphuric  acid. 

a-NapJUhyl  jrfwaphate,  (C10H7)3PO4,  is  formed  when  a-naphthol 
is  heated  with  phosphorus  pentachloride  to  temperatures  below 
J  00°,  whilst  a-chloronaphthalene  is  formed  when  an  excess  of 
chloride  is  used  and  the  temperature  allowed  to  rise  to  150°.4 
It  iH  best  prepared  by  heating  a-naphthol  with  the  requisite 
quantity  of  phosphorus  oxychloride  until  the  mixture  boils 
quietly/'  It  crystallizes  from  alcohol  in  lustrous  needles,  melt- 
ing ut  145°. 

a- Naphthyl  silicate,  (C10H7)4SiO4,  is  obtained  by  the  action  of 
.silicon  chloride  on  a-naphthol.  It  crystallizes  in  needles,  and 
distils  at  425 — 480°  under  a  pressure  of  130  mm.6 

a-jYaphJhyl  acrtatc,  O10H7.O.CO.CH3,  is  formed  by  the  action 
of  ,'M'ctyl  chloride  on  a-naphthol  (Schaffer),  and  also  when  the 
latter  is  heated  to  200°  with  acetic  acid.7  It  is  however  best 
prepared  by  heating  a-naphthol  with  acetic  anhydride  and 
anhydrous  sodium  acetate.8  It  crystallizes  in  broad  needles  or 
tablets,  melts  at  49°,  and  is  readily  soluble  in  alcohol  and  ether. 

a-NapMhyl  Hhylcarbonatc,  CO(OC2H6)OC10H7,  is  the  product 
of  the  action  of  ethyl  chlorocarboxylate  on  potassium  a-naphthate. 
It  is  readily  soluble  in  absolute  alcohol  and  crystallizes,  when 
this  solution  is  diluted  with  sufficient  water  to  produce  a  slight 
turbidity,  in  large  rhombic  tablets,  melting  at  31°.  On  boiling, 
it   decomposes   into   carbon    dioxide,   alcohol,    a-naphthol    and 

1  Mirz  and  W«ith,  B<r.  14,  195.        a  Ber.  18,  2924. 

1  Hnndb.  2,  561.  «  Schaffer!  loc.  cU.  :  Oehler,  Ber.  15.  312. 

■  Heim,  Ber.  16,  1769.  «  Hertkorn  Ber.  18  1696. 

7  Griibe,  AnnaUn,  209,  156.  ' 

•  Tasinari,  GazzeUa,  10,  491.    See  also  Miller,  Annalen  208,  247. 
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Ommp&tkyleiulYtenc-prHh,  CnH,tOj,  which  crystallizes  from  hot 
■■.  I'lk-w  lif-tllr*.,  molts  sit  -2-Uf,  is  not  attacked 
by  .rustic  potato,  solution  even  at  280'  and  on  fusion  with 
CMoitic  potash  only  slowly  decomposes  into  a-napbthol  and 
oufeun  cttoxi 

SO  +  *HOK  =  CO(OK).  +  2C10H-.OK  +  H.O. 

late,  CwH7O.CO.NH.C6HB,  is  formed 

taphthol   is  heated    with  phenyl  carbimide.     It  crys- 

rom   alcohol    in    needles,    which   melt   at    ll8'o°,  and 

.11  distillation  into  its  constituents.1 

a-XapMyl    orthoxalaU,    CI0H7O.C(OH)I.C(OH)1.OCMHJ,    is 

by  boihug  a-naphthol  and   oxalic  acid  with   acetic  acid 

nine;   it   is   a   crystalline   powder,  which   melts  with 

-i'l'Hi  at.  103".3 

■■  Ki/arrtic  oxitl,  C|l,H7O.CH,,.CO.,H,  was  prepared  by 
beating  a-naphthol  with  cbloracetic  acid  and  caustic 
!  crystallizes  in  small  prisms,  which  are  slightly  soluble 
rater,  and  melt  at  190°.  Its  salts  crystallize  well  ; 
cater  forms  small  crystals,  melting  at  173 — 174V 

route  acid,  CiaHluO~,  occurs   in   human  urine 

of  doga  after  tin.-  administration  of  a-napbthol,  and 

water  in  long   needles,  melting  at  202 — 203°. 

us  solution  gives  with  concentrated  sulphuric  acid  a 

i  dd -green  colouration,  which  gradually  changes  to  a 

n.B     It  is   decomposed  by   mineral  acids  into 

lycimmic  acid,  C,.H]1.,07.'; 

a-napktkol,  Ol0Hu.OH,  was  first  obtained  from 

lr»-a-naphthylamine  by  means  of  the  diazo-reaction.7 

Fi  Traed  when  2U  grms.  of  sodium  are  gradually  added 

snhit.il >n  of  111  gnus,  of  a  nuplitlm]   in   boiling  aniyl 

it  m.h-  at  68*5— 6Ua,  boils  at  26+'o— 265io°  under  a 

rewire   of  705   nun.,   and   solidifies   in  large  silvery  tablets, 

l«r,  Btr.  13,  "02  :  19,2266. 
'  bmdun  mil  R  hmidt,  Ber,  18,  2338  ;  Bnape,  B<r.  18,  212?. 
'St*abwi<l  Swill.,  Bt.r.  17,  1740,  *  Ua^dla,  16,  437. 

■  Will-  mu)  Neneki,  Ber.  19,  1634. 
:    Bi  ■.  15,  196*. 

21,  1892. 
Kind  Bonlt,  Btr.  23,  BIG. 


resembling  those-  of  naphthalene,  which  have  a  strong  smell  of 
phenol.  It  is  very  slightly  soluble  in  cold  water  and  only 
slightly  in  hot  water,  but  very  readily  in  alcohol,  from  which 
it  separates  as  an  oily  liquid,  which  soon  solidifies  in  large 
crystalline  masses.  If  these  are  carefully  broken  up.  cavities 
are  found  lined  by  silvery  rectangular  monosym metric  tablets. 
In  the  air  its  surface  becomes  coloured  pink.  Bleaching  powdffl 
produces  a  yellowish -white  turbidity  in  its  aqueous  solm  imi,  and 
ferric  chloride  gives  a  faint  turbidity  after  some  time,  more 
rapidly  on  warming  :  if  the  solution  be  boiled,  the  liquid  becomes 
coloured  yellowish-red  and  a  yellowish -white  flooculeut  pr* 
cipitate  is  formed. 

Its  constitution  is  that  shown  in  the  following  formula,  and 
is    proved    by    its    formation   from   nr-tetrahydro-o-naphtbyl- 

OH 
CH.C 
HjO      C     CH 
H^C      C     CH 


CH,( 


H,CH 

or-Tetrahydro-a-naphthol   is  soluble   in   alkalis  and 
capitated  from  solution  in  them  by  carbonic  acid.     It  a 
bines  with    diazo-salts    to    form    azo-colours.     In    its   i 
relations  therefore  it  behaves  as  an  aromatic  hydroiydei 
and   it  has   been  found   by  Bamberger  that  whenever  a  t 
hydro -derivative  of  naphthalene  contains  the  additional  a 
hydrogen  and  the  substituent  group  (OH.JsH,,.  Ac.)  in 
nuclei,  the  substance  retains  the  properties  of  an  aroma  ti 
pound,  whereas  when  they  are  both  in  the  sam 
compound  behaves  as  a  benzene  derivative  containing  fi 
chains.     To  mark  this  difference  of  function,  compounds  o 
first  class  are  termed  aromatic,  and  those  of  the  second  a  " 
reduction-products  (akeitfrap,  fat,  kvkXos,  a 

then  t ci ma  ,!i.    abbreviated  to  the  prefixes  ar-  and  ac-.) 

or-Tetrahydro-o-naphtl.-i! 
(p.  29),  i.«  more  closely  related  to  phenol  than  to  o-naphthd 

Thus,  like  phi  ■ 
a  suhslitiit.'il    Bulpnorii  into  a 
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when  heated  with   hydrochloric  acid  and  alcohol. to  150°,  and 

;■  mii  tin.'  oxide  (dinaphthyl   ether)  when  heated  with 

id,  whereas  a-naphthol  undergoes  all  of  these 

ar-Tetrahydro-a-tutphthal  ethyl  ether,  Cl0Hn.O.C„H5,  is  formed 
ictiuii  of  alcoholic  potash  and  ethyl  iodide  on  hydro- 
uid  also  by  the  reduction  of  a-naphthol  ethyl  ether, 
.  y  oil,  which  boils  at  259°  under  a  pressure  of 
nd  has  a  pleasant  odour.* 
3597  j3-Naphi,hul,  C10H».OH,  was  first  obtained  by  Schaffer 
by  fusing  lead  /3-uaplithaleiiesulpbonate  with  caustic  potash,3 
i  bermann   prepared  it  from   ,S-amidonaphthalene  by 
means  of  the  diazo-reaction,*  and  it  was  found  by  Schulze  to  be 
i    in    small    quantity  in    coal-tar.     It  is  manufactured 
Bg   sodium  £-naphthalenesulphonate  with  2  parts  of 
da  and  some  water  in  an  iron  pot,  heated  by  an  air- 
:  linally  raising  the  temperature  to  300°.     The  melt  is 
dissolved  in  water  and  the  /3-naphthol  precipitated  by  hydro- 
oul  purified  by  distillation. 
It  i'rvstalltzes  in  very  lustrous  plates  or  rhombic  tablets,  which 
we  almost  odourless,  have  a  burning  taste,  and  form  a  powder 
■  I  ■nt  sneezing.    Hot  water  only  dissolves  a  small 
i  it.  but  it  is  readily  soluble  in  alcohol,  &c.     It  has  a 
ip.  gr.  of  1-217  at  4"  (Schroder),  melts  at  122°,  boils  at  285—290°, 
Mid  readily  sublimes  ;  it  is  not  readily  volatile  with  steam,  but 
011  easily  be  distilled  with  superheated  steam.    When  it  ia  boiled 
!"   time    in   the    air,   ,8-dinaphthalene   oxide, 
CjJJ^O,  ia  formed.     With  a  splinter  of  pine  wood  and  hydro- 
same  reaction  as  a-naphthol,  but  the 
more  rapidly  produced  (Schaffer).     Bleaching  powder 

I  ices  a  yellowish  colouration  in  its  aqueous  solution, 
whilst  ferric  chloride  gives  a  faint  greenish  colour  followed  by 
»  white  docculent   precipitate   of  /9-dinaphthol,   CwHw(OH).. 

:,.    solution  gives  the  same  colouration  as  the  a-com- 
li  chloroform.     When  it  is  dissolved  in  glacial  acetic 

I I  i'i",  and  a  solution  of  ni  trosodi  m  e  thy  Ian  i  line  hydro- 
^rradually    added,   a    bluish-violet    colouring   matter  is 

farmed,  the  hydrochloride  of  which  crystallizes  in  needles,  which 

1  BumbefgTT,  Anaaku,  257,  6  ;  Bamberger  and  Longfoliit,  Ber,  28,  1128. 
■  1. It,  ioe.  rifc  152,  27». 

183,  s«7.  *  MciduiB,  Btr.  12,  2oen. 
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It  differs  from  a-naphthol  by  losing  water  more  readily  than 
this  when  heated  with  ammonia,  aniline,  See,,  £-naphthylamine. 
^-phenylnaph thy lamine,  &c,  being  formed.  In  other  reactions 
it  behaves  in  the  same  manner  as  the  a-cornpound,  and  is 
converted  in  the  animal  organism  into  £-naphtholglycuronic 
acid  (p.  87).1 

According  to  Henriques  it  is  oxidized  by  alkaline  potassium 
permanganate  to  earboxyplivnyl^lynxvlu'  acid,  1ml  Ehrlich  ami 
Benedikt  found  that  the  first  product  is  earboxycinnamie  acid  i 


CH=CH 


\CH=C- 


-OH 


+  30  =  CaH4: 


CH=CH— CO.OH 
CO.OH 


This  melts  at  183 — 184°,  and  not,  as  previously  stated,  at 
173—175°  (Part  V.  p.  316).  Other  compounds  are  also  formed 
in  the  reaction. 

/9-Naphthol  is  largely  employed  for  the  preparation  of  azc- 
colours.  It  is  also  employed  as  an  antiseptic  in  cases  of  fcetid 
sweating  (dysidrosis)  and  for  removing  skin  eruptions  and  eczema. 
Taken  internally,  large  doses  produce  vomiting,  unconsciousness, 
itriiivi,  and  hematuria. 

With  picric  acid  it  forms  the  compound  Cu>HsO  +  C,H, 
(NO^jO,  which  crystallizes  in  reddish-yellow  silky  needles,  and 
melts  at  156"  (Marchetti).  On  heating  with  aluminium,  no 
iodine  being  added,  aluminium  f3-n"jiltl/t"t--\  '< ',.■'' 
formed,  and  decomposes  on  distillation  into  naphthalene,  0- 
naphthol  and  ,8-diuapbthyl  ether  (Gladstone  and  Tribe), 

/S-Naphthol  forms  crystalline  napht  hates  with  the  alkalis 
and  with  amido-bases.8 

Aniline  fi-napkthate,  C10HTOH.NHi.CflHs,  is  formed  when  it* 
constituents  ar.?  heated  together,  and  separates  from  hot  petro- 
leum as  a  crystalline  powder  melting  a1  82 — 84°,  A  similir 
compound  is  formed  with  p-toluidine. 

2598  fi-Naphthfl  methyl  rfAer,  CuJI7.0<"'H\,,  is  obtained  in  the 
same  manner  as  the  a-compound.3     It  crystallizes  in  lustrou.* 
plates,   which   have  au   odour   reseinhliug    that    of 
Mu'lictti),    or   orange  flowers   (Vincent)     melts    M    72"   and 
boils  at  274'. 

■  ■'  .■.  9,  .'._■:  |  i:i,.ii,(..  JfMM  ft,  10,  115. 

1,  «6- 
'  StwW.  W»m;,».  217,  40  ;  Mwdietti,  ff-inrtto.  9,  641 


NK  B-DINAPHTHYL  ETHER 


. .  ■ .  I  1  i  «.  ><  \,H5,  is  a  crystaliiue  mass 
which  has  a  pleasant  smelt  of  pineapple.  It  melts  at  33°,  boils 
■»t  274 — 27fiV  :LtRl  decomposes  when  heated  for  some  time  to 
MO— 820°  into  o-naphthoJ  and  ethylene.1 

ethylene  ether,  ((']!lH.O;.;OH.,,  is  formed  when 
ol  La  heated  with  methylene  iodide  and  caustic  soda ; 
it  crystallizes  from  alcohol  in  brittle,  silky  needles,  winch  melt 
-134V 

■■,    (l  '^H.Oj/XH^,     crystallizes    in 
■  plates,  melting  at  '217'  (Kullc). 

phthyl   ether,   (C10H7)2O,   is   obtained    by   heating  ft- 
v. i tli  zinc  chloride*   and  hydrochloric  acid  or  dilute 
MjlpLitric  acid,  and  is  best  prepared  by  boiling  /3-naphthol   for 
•     with    15 — 20  parts  of  sulphuric  acid  of  sp.  gr.  I4.6 
[fees  from  hot  alcohol  in  sdvery  plates,  melting  at  105°, 
with   difficulty,  and   boils  above  360°.     Its  compound 
with  picric  acid.  CgJH^O  4-  20(,H1(NOi)8O,  crystallizes  in  orange- 
yellow  plates,  and  melts  at  122". 

ohthylaeetal  or   Ethulcnc  $-duiitpidhijl    r.thcr,  CHS.CH 

is  formed  when  seven  parts  of  ,8-naphthol  and  three 

parts  of  paraldehyde  are   dissolved  in  fifteen  parts  of  glacial 

acetic  acid  and   heated  on   the   water-bath   with   one  part  of 

■ .  <  ]  i  rjchloric  acid.    It  is  a  snow-white,  crystalline  powder, 

10 — 201",  and  is  only  soluble  with  difficulty  in 

ts,  but  with  least  difficulty  in  chloroform,  from  which 

it  crystallizes  in  short  prisms. 

.:.  fi-dinaphihyl   ether,  CBHs.CH(OCt0H7)2,   is  formed 

2  Darts  of  #-naphthol  and  5'3  parts  of  benzaldebyde  are 

in  thirty  parts   of  glacial   acetic  acid,  two   parts  of 

hydrochloric  acid  added  to  the  well-cooled  liquid,  j 

;  [lowed  to.  stand  for  a  few  days  at  a  temperature  of  0°. 

jtalline  crusts  or  small  tablets,  melts 

at  !04 — 205°.  and  is  converted  at  210°,  or  when  heated  with 

glacial  acetic  acid  and  hydrochloric  acid,  into  benzidenedinaphthyl 

.■'li  is  also  invariably  formed  in  its  preparation  and  has 

tlie  couUb 


I 
! 

rl 


CeH„CH 


"•No 


C10H/ 


nil  Ltebtnnann,  Ber.  15,  14S7. 
Im  13,  19S8. 
•tiiria  Jrni.ir.ir,  209,  *"■ 


■'  Bunbttgtt,  Ber.  19,  1818. 
'  Maraud  Weith,  Ber.  14,  t». 
1  Clusen,  Annakn,  237,  3*1- 


Acid  ft-nuphthyi  mlphaU,  Cj0H.O.SO,.OH,  was  obtained  by 

Armstrong  by  the  action  of  chlorosul phonic  acid  on  /9-naphthol,1 
whilst  Nietzki  prepared  it  by  dissolving  the  latter  in  concentrated 
sulphuric  acid.8  It  is  a  crystalline  mass,  which  is  readily  soluble 
in  water,  and  easily  decomposes  in  aqueous  solution 
phuric  acid  and  /9-naphthol.  Its  crystalline  salts  with  the  alkali* 
yield  /9-naphthyl  ethyl  ether  on  heating  with  sodium  ethyl 
sulphate,  and  jS-dinaphthyl  ether  with  yS-uaphthol. 

fi-Naphthyl  phi/yi!uftt\.  (C10H;).(rO4,  is  prepared  in  the  same 
way  as  the  a-compound,  and  crystallizes  from  alcohol  in  small 
needles,  melting  at  111"  (Schaffer,  Heim). 

f3-Naphthyl  silicate,  (C^H^SiO^,  forms  warty  crystals,  and 
bolls  at  about  430°  (Hertkorn). 

&-Naphthyl  acetate,  C^HTO.CO.CHg,  was  obtained  by  Schaffer 
from  /S-naphthol  by  the  action  of  acetyl  chloride ;  it  is  also 
formed  when  /3-naphthol  is  gently  boiled  with  acetic  anhydride 
for  a  few  hours,"  or  heated  to  240"  with  glacial  acetic  ;ieid  for 
some  time.1  It  crystallizes  from  alcohol  or  acetic  acid  in  small, 
soft  needles,  which  have  a  faint  smell  of  aniseed  and  melt  at 70*. 

/3-Naphthyl  ethyl  orthocwrbonate ,  is  formed  by  the  action  of 
ethyl  chlorocarboxylate  on  potassium  j3-naphthate ;  the  normal 
carboxylate  is  the  first  product,  as  in  the  case  of  the  o-compoo&di 
but  immediately  undergoes  the  following  decomposition  : 


2Cl0H,O.CO.OC!JH6  = 


C,uH,Ox      y0CsH6 


It  is  an  easily  fusible,  tallow-like  mass,  which  has  a  faint  Imt 
pleasant  odour,  boils  at  298—300°,  and  on  heating  to  : 
hydrochloric  acid  decomposes  into  /S-naphthol,  carbon  dioxide, 
and  ethyl  chloride.  On  continued  boiling  it  decomposes  into 
alcohol  and  fi-dinapJi/li  yh-m:  /.<■'-■„.■  ..■,./:,  ( ',L1  !,./><,.  which  crystal- 
lizes from  benzene  in  thin  prisms,  melting  at  104°,  and  ia,  like 
the  a-compound,  a  very  stable  substance  (Bet) 

Q-Naphthyl  ph,:uylmrl.-y.mnt<:  C10H,<  ».CO.NH<  ,  1 1 
tamed  in  the  same  way  as  the  o-compound,  aud  cry -< 
prisms  melting  at  230s. 

e-NapAthyl  ortkoasalaU,    CK,H;O.0(;OH   .< 
like  the  o-compound,  a  crystalline  powder,   which   m 

NieUki,  Btr.  lfi 


I  i     and  on  distillation  is  almost  com- 
composed  into  formic  acid  and  /S-naphthol. 

C^O.CO.CgH^.OH,  is  fonned   when 

■  1  salicylic  acid  and  jS-naphthol  is  heated  with  acid 

"■hum   sulphate.1     This   hist  can   be  replaced  by  phosphorus 

!  .  and  it  ia  then  unnecessary  to  use  free  salicylic  acid, 

banc  sodium  salt  which  is  fonned  in  the  manufactui 

Mad  can  be  employed  :• 


2C„H, 


OXu 


V;03Na 
OH 


+  2C10H:.OH  +  POOL 


''"■'',    II: 


■  NaPO.  +  3NrCL 


Ii  forma  odourless  and  tasteless  crystals,  which  melt  at  95° 
in  medicine  under  the  name  of  naphthalol  or  tiaphtfu 

\  urposes  as  phenylsalicylate  or  salol  (Part  IV. 
o-Naphtliyl  salicylate  can   be  prepared    in  tin.-  si 
■    ■ 

acid,  CjoHjO.CHyCOjH,  is  obtained  i 

Miner  to  the  a-compound  and  crystallizes  in  scales  or 

'Wnliic  prisms,  which  melt  at  151 — 152°.    Its  ethyl  ester  forms 

! Mug  at  48 — 49"  (Spica). 

ri'jiic  acid,  C,aHl(!0„  occurs  in  urine  after  the 
fttion  of  £-naphthoI,  and  crystallizes  in  long  needles, 
U  .it  150°,  and  are  decomposed  by  mineral  acids  into 
S-Mphthol  and  glycnronic  acid,     When  sulphuric  acid  is  added 
MS  solution  a  bluish-green  colouration  is  produced  at 
I  of  the  two  liquids,  and  this  changes  to  dirty  green 
■itt  the  liquid  is  agitated  (p.  78). 
i5»  ae-Tetrahydro-P-naphthol.    C0H4 :  C4Hg.OH,   is   formed, 
(ili    a   smaller  quantity  of  the  ur-rcduction  product, 
mm  oi   sodium    arc  added  to  a  boiling  solution  of  10 
{8-naphthol   in   200  grms.  of  amyl   alcohol.     The  hot 
ilution    is  poured  into  water,  and    the  layer  of  amyl 
ivhich  the  alk'W.'lii-  ilcrivriuv'eif  dissolved,  is  separated, 
■.  ..ii,  ..  .i:.-fic  suila,  water,  and  dilute  hydro- 
and    distilled    under    diminished    j  treasure,       The 
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fraction  passing  over  at  150—205°  fat  40  mm),  cm 

alicyclic  compound  together  with  the  aromati 

unaltered  £-«aphthol.     To  remove  these  the  liquid   if 

with  caustic  soda  solution,  and  distilled  with  steam,  a  distillate 

being  thus  obtained  which  only  contains  traces  of  the  anunnrie 

compound,  which  may  be  removed  by  treatment  with  a  solution 

nt  sodium  diazobenzene-^-sulpbonate.     The  aromati<   i 

unites  with  this  to  form  an  azo-colour,  whilsi   I 

vative  remains  unaltered  and  is  extracted  by  ether,  and  purified 

by  distillation  under  diminished  pressure.1 

It  is  a  clear,  colourless,  very  viscid  oil,  which  has  a  smell 
resembling  that  of  sage,  and  boils  without  decomposition  ,t\ 
264°,  under  a  pressure  of  716  mm.  It  solidifies  in  a  mixture  of 
solid  carbonic  acid  and  ether  to  a  hard,  gummy  mass.  It  is  only 
very  slightly  soluble  in  water,  but  readily  in  alcohol  and  Otfctt 
solvents. 

iwr-Tetrahydro-/3-tiaphthol  is  insoluble  in  alkalis  and  does  not 
combine  with  diazo-salts.  Sodium  acts  upon  it  as  upon  the 
fatty  alcohols,  and  in  nearly  all  its  reactions  it  behaves  SI  ' 
substituted  benzene  derivative  containing  the  hydroxy!  group  in 
a   side  chain,  closely  resembling  borueol  and   menthol    (Part.  V. 

pp.  428,471),  which  have  a  similar  constitution.  Thisi InBBfl 

is  confirmed  by  the  fact  that  it  forms  o-carboxyhydroeiuuamic 
acid  on  oxidation. 

When  heated  with  solid  caustic  potash  it  is  decomposed  into 
water  and  diliydrouaphthalene  : 

C10Hn(OH)  =  C10H10  +  H.O. 

afrTdrahydro-d-naphthol  acetate,  C10HLIO.C'O.CH3,  is  obtained 
by  heating  tetrahydronaphthol  with  glacial  acetic  add  M 
140 — 150".  It  is  a  yellowish,  very  viscid  oil,  with  a  pleasant 
fruity  odour,  and  boils  at  169°  under  a  pressure  of  34 
When  distilled  under  the  atmospheric  pressure  it  decomposes 
into  acetic  acid  and  dihydrouaphtliakne. 

■  "  -  T-  h-iihyi!r"-ji'iuq>hlhol  l-ir:<>«tr  crystallizes  from  alcohol 
lustrous  tablets,  melting  at  62 — 63°.     It  resembles  thi 
its  behaviour  on  fa 

<u--T>-trnluj<l, ■«-$-»« phthnl  chloride,  C^H^Cl,  is  obtained   when 

tetrahydv tphl  ■■     the   water  b»tb  with 

trat.ed  bydrochloi 

23,  in". 


iiliydronaphthalene  and  hydrochloric 

i^thj/lj^uMglearba7aaie,Cllflu0.C0Jf!SCJSB. 

..:   the    ordinary  temperature   when   a   mixture   of 

tatrabydrotl&phthol  and  l"6  gnus,  of  phenyl  isocyanate 

ind.     It  crystallizes  from  boiling  alcohol  in 

fascicular  groups  of  needles,  melting  at  98-5°. 

}-ihij-Jit/ii//.r"ii/lii,;/i-)iir    "■"/,    010HnO.CS.SH,    is 

b]  the  action  of  carbon  disulphide  on  the  sodium 
nalt  of  tetrahydronaphthol  at  the  ordinary  temperature.  Its 
<uyron#  salt  crystallizes  from  carbon  disulphide  in  light-yellow 

\-naphihol,  C8HyC,Ha.OH,  is  also  formed  by 

t   /3-naplithol,  and  is  thus  obtained  as  a  solution 

I  ■  i.j m  salt,  as  already  described.     This  is  acidified   with 

iric  acid  and  distilled  with  steam,  the  distillate  being 

extracted  with  ether  and  the  residue  from  this  purified  by  dis- 

v!  recrystallizatioD  from  light  petroleum.     It  has  also 

been  obtained  from  s»"-tetrabydro-7S-naphthylamine  by  the  diazo- 

reactiou.1     It  crystallizes  in  silver-white,  lustrous  flat  needles, 

re  a  feint  odour  of  creosote,  melts  at  58°,  and  boils  at  275° 

-uion  (at  707  mm.).    It  is  only  slightly  soluble 

Buold,   more  freely  in  hot  water,  and   very  readily  in  ether, 

.  readily  dissolves  in  alkalis,  and  forms  azo-colours.s 

Bli  aching  powder  produces  a  white  flocculent  precipitate,  and 

feme    chloride   a  bluish-green    colouration,  accompanied  by  a 

rbidity,  a  brownish-yellow  flocculent  precipitate  being 

■  ■■  q  the  solution  is  heated. 

ponding  a-compound,  it  is  not  acted  upon  by 

sulphuric  acid  or  a   mixture    of  sulphuric    acid   and   alcohol, 

, ' -iiaplithf.il    is   thereby    converted    into    iS-naphthyl- 

nic  acid  and  j8-naphthyl  ethyl  ether  respectively.3 

1  Bimberget  and  Kitatliclt,  Btr.  23,  884. 
-  Iiiimlji-rg«f  «nd  Kitschiilt,  Btr.  28,  885. 
*  Bamberger  and  Kitschelt,  Btr.  23,  1129. 
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HALOGEN  SUBSTITUTION-PRODUCTS  OF 

o-NAPHTHOL. 

The  MoNOCHLOR-a-NAPHTHOLs,  C^oHflClCOH). 

2600  The  first  monochloronaphthol  was  obtained  by  Grimaux 
from  dichloronaphthydrene  glycol  (p.  38)  by  distilling  it  with 
hydrochloric  acid : 

CuJB^iCOH),  =  C10H6Cl.OH  +  HC1  +  1^0. 

It  crystallizes  in  long  needles,  which  melt  at  109°,  and  are 
slightly  soluble  in  cold,  more  freely  in  hot  water.1  An  isomeric 
compound  is  formed  when  a  salt  of  Schaffer's  a-naphtholsul- 
phonic  acid  (p.  105)  is  heated  with  phosphorus  pentachloride.  It 
is  readily  soluble  in  alcohol,  crystallizes  in  reddish  matted 
needles,  melting  at  57°,  and  is  oxidized  by  chromic  acid  to 
phthalic  acid,  whilst  concentrated  nitric  acid  converts  it  into 
a-naphthoquinone.2  This  substance  is  probably  identical  with 
the  first  product  of  the  action  of  chlorine  on  a-naphthol,  which 
melts  at  about  54°,  but  has  not  yet  been  obtained  pure.8 

Chloronaphthols  of  known  constitution  have  been  prepared  by 
Erdmann  and  Kirchhoff  from  the  three  chlorobenzaldehydes. 
These  were  heated  with  succinic  anhydride  and  anhydrous  potas- 
sium acetate,  and  thus  converted  into  the  corresponding 
chlorophenylparaconic  acids,  which  were  then  submitted  to  dry 
distillation  4  (p.  27,  and  Part  V.  p.  364). 

4s'-Chlor-a-naphthol  is  formed  from  0-chlorophenylparaconic 
acid,  and  is  only  slightly  soluble  in  water.  It  crystallizes  from 
hot  water  in  small,  slender,  white  needles,  and  from  carbon 
disulphide  in  yellowish  plates.  It  melts  at  131*5°,  has  a 
characteristic  smell  and  a  burning  taste.  With  bleaching 
powder  it  gives  a  light- violet  precipitate,  and  with  ferric  chloride 
a  yellowish-white  precipitate,  the  colour  of  which  does  not  alter 
on  standing.  Its  alkaline  solution  gives  the  same  reaction  as 
a-naphthol  with  1  : 4-diazonaphthalenesulphonic  acid.  With 
picric   acid  it  forms  the  compound  C10H7ClO  +  C6H8(N0.2)sO> 

1  Bull.  Soc.  Chim.  18,  208.  3  Clans  and  Oehler,  Ber.  15,  312. 

3  Cleve,  Ber.  21,  891.  4  Annalen,  247,  366 ;  280,  *& 


THE  DICULOR-n- NAPHTHOIC 


ea  in    slender,   matted,  yellowish-red   needli 
and  forms  a  blood-red  solution  in  chloroform. 

(tie,  C1(IH0C10.CO.CH3,  is  prepared  by 
aaphthol  with  acetyl  chloride.     It  crystallizes 
ihol  iii  white  plates,  melting  at  53°. 

'/'■■,'  was  obtained  from  m-ehlorophenylpara- 

I,      It  crystallizes  from  carbon  disulphido  in  long,  white 

l.ich  melt  at  iH".  and  rapidly  become  coloured  grcyish- 

'in     air.      It   gives    the   same   reaction  as  4'-chlor-a- 

•■■  i tli  bleaching  powder  ami  diazonaphthalenesulphonic 

•cnl,  whilst  ferric  chloride  produces  in  its  aqueous  solution  a 

■  Lie,  winch  rapidly  becomes  coloured  greyish  - 

d   brown.     The   picric   acid  compound   crystallizes  in 

■i'  r,  bright -yellowish  red,  lustrous  needles,  and  melts  at 

-ii-Hft/iiitfiyl  wtiats  is  formed  when  the  chloronaphtbol 
■  t1,  acetic  anhydride.  It  crystallizes  from  a  mixture 
ad  ether  in  rhombic  tablets,  melting  at  47°. 

tkol  is  obtained  by  the  distillation  of  p-chloro- 

■  -ouic  acid,  and  crystallizes  from  hot  water,  in  which 

iluble,  in  long,  thin,  white  needles,  and  from 
ilphide  in  small  brownish  needles.  It  melts  at  123°, 
bint  smell  of  iodoform  and  a  burning  taste.  Bleach- 
;  and  diazonaphthalenesulphonic  acid  behave  towards 

■  :ds  its  isomerides,  but  ferric  chloride  produces  a 
'■■  liite  precipitate,  which  rapidly  becomes  a  deep  violet. 

icid    compound   forms   slender  yellowish-red   silky 
:ii  1391. 

■  a-'K'jiltthftl  acetate  is  an  oily  liquid,  and  has  not  been 
a  the  solid  form. 


Thk  Dichlor-o-Naphthols,  C10HSC1,(OH). 

sfol  o-NaphthyUulphuric  acid  on  treatment  with  phosphorus 

ds  a  dichloronaphthol  which  crystallizes   in 

1 01"  (Claus  and  Knyrim) ;  it  is  oxidized  by 

!  to  dicblor-o -naphthoquinone,  and  by  nitric  acid  to 

apht/iol  is  formed  by  the  action  of  chlorine  on 

led  solution  of  a-naphthol  in  glacial   acetic  acid.-     It 

21,  881  ;  Zincke  nnd  Kegel  Ber,  21,  11)30. 
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crystallizes  from  alcohol  or  benzene  in  pliable,  silky  n( 
melting  at  107 — 108°,  and  from  glacial  acetic  acid  in 
transparent  needles  or  prisms,  which  contain  a  molecule  of  i 
acid  and  effloresce  in  the  air.    It  is  converted  into  phthalic 
by  dilute  nitric  acid,  and  into  monochlor-a-naphthoquinone  M 
chromic  acid.     When  it  is  heated  with  phosphorus  pentachloride,] 
t-trichloronaphthalene  is  formed. 

2  :  4*-Dichlor-a-7iap?Uhyl  acetate,  C^HgCljO.CjHjO, 
from  alcohol  in  thick  needles,  melting  at  74 — 76°. 

2' :  4*'-Dichlor-a-7iapM]iolt  was  obtained  by  Erdmann  by  httfr  i 
ing  o-j>-dichlorobenzaldehyde  with  succinic  acid  and  fusing  the 
dichlorophenylparaconic  acid,  C6H8C12.CH=CH.CH2.C0.0BI 
thus  obtained.  It  crystallizes  from  carbon  disulphide  in  large 
prisms,  which  melt  at  132°.  When  heated  with  ammonia  it 
yields  the  corresponding  dichlor-a-naphthylamine,  which  il 
converted  by  the  diazo-reaction  into  1 : 3-dichloronaphthalene.1 

In  addition  to  the  foregoing  compounds,  V-4s'-didd&H* 
naphthol,  melting  at  114°,  has  been  prepared  from  2:5-fr 
chlorophenylisocrotonic  acid,  and  1' :  2'-  and  2' :  3f-dicUoMr 
naphthol  from  3  : 4-dichlorophenylisocrotonic  acid.2 


The  Trichlor-ii-Naphthols,  C10H4C1J(OH). 

2602  When  a  well-cooled  solution  of  a-naphthol  in  acetic 
acid  is  saturated  with  chlorine,  pentachloroketohydronaphthalene 
is  formed  (p.  125),  and  this  substance  is  reduced  to  trichloro- 
naphthol  when  sodium  sulphite  is  added  to  its  hot  solution  in 
acetic  acid : 

CO — CC^  .C(OH)=CCl 

C6H4<  T  +  Na2S03  +  H20  =  CflH4<  [ 

\CCL— CHC1  \CC1=  CC1 

+  NagSO,  +  2HC1. 

It  crystallizes  in  long,  silky  needles,  which  melt  at  159 — 160° 
and  are  fairly  soluble  in  hot  glacial  acetic  acid  or  alcohol  It  il 
oxidized  in  acetic  acid  solution  by  nitric  acid  to  dichloro-# 
naphthoquinone ;  a  small  quantity  of  dichlor-a-naphtho- 
quinone  is  also  formed  in  this  reaction  and  is  the  chiei 
product  when  chromic  acid  is  employed  as  the  oxidizing  agent. 

1  Ber.  21,  3444.  *  Erdmann  and  Schwichten,  Annalm,  260,  77. 


THE  CHLOlic-.i-NAl'irniriLS 


Trichior-a-naphtkyl  acetate,  Ol0H/"'I, ,0.00.011.,,  crystallizes  in 
jflky  needles,  and  melts  at  123 — 124°  (Zinoke  and 

THE   BROM-a-NAPHTHOLS. 

1603   Brom-a-naphlhol,  C^H^RvlOH),  has  not  yet  been  pre- 

p»red.      Its    ethyl    ester,    C,(lHBBr(;OC,,Hs),    was   obtained    by 

Vu'li.tii    from    a-uaphthyl    ethyl    etlicr    by   adding    bromine 

diluted   with    chloroform    to   its  solution    in    chloroform.      It 

•  in  long,  thick  prisms,  and  melts  at  48V 

JXbnm  m  naphthol,  I  '^H.Br^OHXBr :  Brz^2  : 4]  is  formed  by 

[nation  of  a-naphtbol  in  acetic  acid  solution,8  and  when 

£hrom-a-diazonaphthalene  sulphate  is  boiled  with  water.3     It 

from  alcohol  or  light  petroleum  in  long,  silky  needles, 

I  I5'5*.     On  heating  with  alcoholic  potash  it  i 

into    trihydroxynaphthalene,  and   it   is  oxidized   to 

phtlulic  acid  by  alkaline  potassium  permanganate. 

Ptntabrvm-a-napltth«l,     O10HaBr5(OH),      was     obtained     by 

who   added  1  grm.  of   aluminium  to  150  grms.  of 

od    brought  into  this  mixture,  cooled  to  0°.  10  grms. 

of  a-naphtbol,  distilled  off  the  excess  of  bromine,  extracted  the 

■■■  nh  cumene,  and  then  recrystallized  it  from  phenol. 

lonaphthol   crystallizes  from  hot   xylene   in   slender, 

>  dies,  which  are  scarcely  soluble  in  alcohol  and  ether. 

-lightly  in  cumene.     It  melts  at  238—230°,  and  is 

to    dibromophtludic  acid    by  continued   boiling  with 


HALOGEN     SUBSTITUTION. PRODUCTS    OF 
/3NAPHTHOL. 

The  Chloro-jS-Naphthols. 

3604  l-Ckkm-frmphthol,  O^H.l.'l.OH,  was  first  obtained  by 

action     of    chlorine    on    sodium    yS-naphthate 

in   carbon   disulpbide.5      It   is    also   formed   when 

QmmHa,  9,  it  1. 

OraarfM,  6,  "17  :  Fitttgud  Erdmnnn.  An-naUn,  227,  242. 

I,  1,  158- 
!■■■•■  17.  UBS,  *  Ar.  16,  1901. 
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chlorine  is  passed  into  a  solution  of  /S-naphtbol  in  acetic  acid 
and  i3  quantitatively  obtained  when  ,9-uaphthol,  suspended  ii 
three  parts  of  carbon  disulphide,  is  heated  with  on.' 
of  sujphuryl  chloride.1  It  readily  dissolves  in  alcohol  or  glacia 
acetic  acid,  crystallizes  from  hot  water  in  micaceous  scales,  and 
from  chloroform  in  monosymtuetric  prisms,  melting  at  70' 
When  it  is  heated  with  phosphorus  chloride  until  hydrochloric 
acid  ceases  to  be  evolved,  the  product  contains  : 

1  : 2-Chloronaphthyl  phosphate,  (C,0H6C1.0)3PO,  wnic 
when  the  mass  is  treated  with  water  as  a  white  p- 
is  only  slightly  soluble  in  boiling  alcohol,  and  crystallizes  from  it 
in  microscopic  needles,  melts  at  152°,  and  solidifies  on  COO 
vitreous  mass.  On  heating  the  chloronaphthol  more  strongly  with 
phosphorus  pentachloride,  1  :  2-dichloron aphtha! cue  \*  ; 

i'-Chloro-f3-naphthol  is  obtained  from  the  corresponding 
j8-naphthylamiuesul phonic  acid,  and  aubhmes  in  long  needles, 
melting  at  128°.s 

H'-Chloro-fi-ruipkthol  is  formed,  together  with  2  :  3'-dichloro- 
naphthalene,  when  potassium  /9-naphthol-#-sulpb,onate  is  heated 
to  165°  with  phosphorus  pentachloride  and  the  product  dis- 
tilled with  water  ;  the  dichlorouaphthalene  is  thus  volatilised, 
and  the  chloronaph thy  1  phosphoric  acid,  which  is  at  first  formed, 
decomposed.  The  chloronaphthol  separates  out,  when  tlri 
residue  is  allowed  to  cool,  in  fine  needles,  which  melt  at  115*. 
and  sublime  in  lustrous,  slender  prisms.  It  is  oxidized  to 
a-chlorophtbalic  acid  by  nitric  acid.' 

1 :  3-Dickloro-p-naphtkot,  C^Clj.OH.  When  chlorine  h 
allowed  to  act  on  £-naphtbol,  the  1 -chloro-(9-naphthol  which  i 
first  formed  i9  readily  converted  into  dichIoro-/?-ketonaphthalene 


XC1=C.0H 
XCH=CH 


+  CI,  =  C8H, 


■CO 

|        +HCL 
CH 


The  hitter   then   combines   with  chlorine    to  form  te< 

£- ketohydro  naphthalene,  which  is  converted   by  boiling   with 

alcohol  into  trichloro-yS-ketonaphthalene : 

,CCL CO  .CCL— CO 

C,H4(  |  =C6H4<  |        +m 

XCHC1-CHC1  X:H=CCI 


21.  891. 

■■■  Bee.  1889,  H. 
>  Ukw,  ./.  Fr  Chm.  EL  39,  U& 

Xi-im-rTHiiiiii,  Btr.  14,  1-183;  C1»U5  olid  Dohn.  Bur.  16,  * 


DIBROMO-3-NAPHTHOL 

■■nee,  Ob  redaction  with  stannous  chloride  or  sodium 
ulphite,  yields  1  :  3-dichloro-£-naphthol,  which  crystallizes  from 
hot,  light  petroleum  in  nodular  masses  of  slender,  lustrous 
needles,  melting  at  80—81". 

1  :  ^Jhc&loTO-ft-naj'htJuA   is   formed,  together  with  the  pre- 

unponnd,  by  the   reduction   of   tctrachloruketohydro- 

■phtfaalene.     The  two  substances  are  separated  by  adding  a 

r  to  [In*  Bolution  of  the  mixture  in  acetic  acid;  the 

I  e  thus  formed  consists  chiefly  of  the  1 : 4-compound, 

purified   by  ^crystallization  from  light  petroleum.     It 

(bran  long,  hard,  white  needles,  united  to  form  masses  resembling 

asbestos,  and  melts  at  123— 124.°. ' 

A    third  dichloro-yS-naphthol  13  formed  when  /3-naphtholdi- 

acid  is  heated   with  phosphorus  pentachloride.      It 

ea  from  hot  water,  iu  which  it  ia  only  slightly  soluble, 

1  pistes,  melting  at  125°.s 

1:3:  i-Tnch/oro-^/Mj'/ithol,    C10H,C13.OH.       The    trichloro- 

bthalone    mentioned   above   combines  with    chlorine  to 

form    pentacbloroketohydronaphthalene,   which    is    reduced    by 

chloride  to  trichloro-/3-uaphthol : 


( CO  yCCl=C.OH 


XCL Kr\J  ,K, 

GJL.(  |        +  SnCL  =  CBH.<  |  +  SnCl, 

xCHCl  —  CC1,  XXUzzCCl 

II  crystallizes  from  glacial  acetic  acid  m  needles,  and  melts  at 
neke). 


The  Bromo-/9-Naphthols. 

i6os  l-Bromv-Q-naphthol,  C10H0Br.OH,  ia  obtained   by  the 

bromine  on  a  solution  of  j9-naphthol  in  glacial  acetic 

sen  iu  lustrous  needles,  which  melt  at  84°,  and 

■  liil'li'  in  alcohol.     On  oxidation  it  yields  phthalir 

■rid.1 

.-;-,:, ij.hUi,  /.  i  !roHsBij.OH,  is  formed  when  one  mole- 

I  o&phthol  is  treated  with  two  molecules  of  bromine. 

i'i   light  petroleum  in  woolly  needles,  melting 

aflat  it  separates  from  acetic  acid  in  prisms  melting  at 

a  molecule  of  acid  which  is  lost  in  the  air. 

21,  33"s-  '  '-",MIS  a"'1  Si'limidt,  Bcr.  19,  3172. 

■■/.>„.  Soc  1S78,  1,  789. 
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On  oxidation  with  potassium  permanganate  it  yields  bromo- 
phthalic  acid.1 

Tetrafrromo-/3-7iapJUhol,  C^HjBr^OH,  was  obtained  by  Smith' 
by  employing  an  excess  of  bromine.     It  crystallizes  in  white 
needles,   melting  at   156°,  and  is  also  oxidized  by  potassium 
permanganate  to  a  bromophthalic  acid. 

Pe7Uabromo-j3-iiapJithol,  C^HgEr^OH,  is  formed  when  a  small 
quantity  of  aluminium  is  dissolved  in  bromine  and  /8-naphthoJ 
gradually  added.  It  is  insoluble  in  alcohol,  ether,  and  glacial 
acetic  acid,  slightly  soluble  in  hot  benzene,  and  more  readily  in 
nitrobenzene,  from  which  it  crystallizes  in  needles.  It  separates 
out  as  a  crystalline  precipitate,  melting  at  237°,  when  ether  is 
added  to  its  solution  in  phenol.  When  it  is  heated  with  dilute 
alcohol  and  caustic  soda,  the  sodium  salt  is  formed,  and  crys- 
tallizes on  cooling  in  silky,  elastic  needles,  which  are  often  an 
inch  in  length.  Nitric  acid  oxidizes  it  to  tribromophthalie 
acid.2 

2606  l-Iodo-/3-napkthol,  CjqH^I.OH,  was  prepared  by  Meldola 
by  dissolving  20  grms.  of  /?-naphthol  with  an  equal  amount 
of  lead  acetate  and  anhydrous  sodium  acetate  in  glacial  acetic 
acid,  and  dropping  in  a  solution  of  35*2  grms.  of  iodine  in  acetic 
acid  : 

2C10H8O  +  41  +  Pb(C2Hs02)2  =  2C10H7IO  +  PbT2  +  2C2H40r 

It  crystallizes  from  alcohol  in  prismatic  needles,  melts  at  94*5°, 
and  is  oxidized  to  phthalic  acid  by  potassium  permanganate.8 


NITRO-SUBSTITUTION-PRODUCTS    OF 

a-NAPHTHOL. 

2607  2-Nitro-a-naphthol,  C^H^NO^OH,  is  formed  when  the 
corresponding  nitro-acetonaphthalide,  C10H6(NO2)NH.CO.CH8> 
or  nitrobenzonaphthalide,  C10H6(NO2)NH.CO.C6H6,  is  boiled  with 
caustic  potash  solution,4  and  when  sodium  nitrite  is  added  to  an 
acid  solution  of  a-diazonaphthalene  sulphate.6     It  crystallizes  in 

1  Armstrong  and  Rossiter,  Proc.  Chcm.  Soc.  1889,  71. 
-  Flessa,  Ber.  17,  1479. 

3  Jonm.  Chem.  Soc.  1855,  1,  625. 

4  Liebennann,  Annalen,  183,  245  ;  Lellmann  andRemy,  Ber.  19,  801  ;  Worms, 
Ber.  15  1878.  *  Doninger,  Journ,  Chem.  Ind.  8,  538. 


k<as.  n»m>»\  greenish -yellow  plates,  meltiDg  at  128°,  is  only 

ifi;htly  soluble  in  dilute  alcohol,  even  leas  readily  in  water,  and 

'■.  steam  like  o-nitrophenol. 

■a-it<<phth<tt>\  t.'n.H^NOJOK,  crystallizes  in 
. 

■ttopAttafo,  [C10HB(NO2)O]2Ba+3H2O,  forms 

bitrouB  red  needles. 

l:\-JHtronaphthol   was    first   obtained  by  Dusart   in   small 

the  contained  action  of  caustic  potash  and  lime  on 

i  nitroBaphthalene  in  presence  of  air,  and  was  named  by  him 

iphth&lenic  acid.'    Darmstadtcr  and  Nathan  then  re- 

,ia  a  nitro naphthoic     It  is  prepared  in  a  similar 

Manor  to   the   preceding   compound   from  the  corresponding 

phthaUde.*     It   is  readily  soluble   in   alcohol,   and 

from  hot  water  in  golden-yellow  needles,  which  melt 

are  not  volatile  with  steam. 


OK,  small,  deep  orange-red  crystals. 

;:    +   211,0,  brilliant,  carmine-red  needles. 
;  la  +-  11,0,  lustrous,  dark-red  needles,  with  i 
lilne  surface  lustre.* 

HtH  was  formerly  manufactured  and  sold  under  the 

or  ehryseic  acid. 

■4-nitnt-a-naphthol,  C10HBBr(NOg)OH,  was  obtained 

by     heating    the    corresponding    acetobromonitro- 

..   with  concentrated  caustic  soda  solution.     It  crys- 

tallizr*  from  alcohol  in  silky-yellow  needles,  which  melt  with 

tion    at   about   13t5°.6     An    isomeric   compound   was 

.    Biedermann  and  Remmers  from  the  acetobromo- 

balide,   melting  at  229°.     It  crystallizes   in  golden- 

elts  at  142"  and  commences  to  decompose  at 

tapkihol,  Cl0HsI(NOJOH(4:2:l),  was  pre- 

Meldola    from    acetiodoiiitronaplitlialide.     It  is   in- 

:  scarcely  soluble  in  boding  water,  crystallizes 

d|    in  yellow  needles,  melting  at  145 — 14fi°,  and  dyes 

*fll  bt  wool  a  fine  yellow. 


Cmfl.  B*n.L  52,  1183. 


1  Btr.  3,  MS. 

i.  Her.  6,  312;    Hut . t, >•■■■- 1' ■>.  20f 

'  Joan,  Chem,  Boo.  1 


NAPHTHALENE  DERIVATIVES 


2608  mitro-a-n,q>l,f.h:J,  C10HS(NO^OHC4 : 2 : 1).     h,   ISSfl 
Ganahl  and  Chiozza  obtained  a  fine  yellow  colouring  matter 
with    acid   properties,  to  which  they  provisionally  assi 
formula    CBHBN,04,  by   the   action   of  nitrous   funu 
nitrate   of  amidonaphthalene  moistened    with  a  little   water;' 
this  formula  was  changed  to  C10H0NO,  by  Gerhardt*  who  looked 
upon  the  compound  as  the  imide  of  a  dibasic  acid,  Cj0HT(NO()Ot. 
It  was  then  found  by  Martius  in  18(>5  that  when  a  solution  <•( 
a -amidonaphthalene  hydrochloride  is  treated  in  dilni 
with  the  amount  of  potassium  nitrite  necessary  to  form  a  diaao- 
salt,  the  calculated  quantity  of  nitric  acid  added,  and  the  wbtik 
gradually  heated  to  boiling,  a  vigorous   evolution   of  nitrogen 
takes    place,    and    a    yellow,    frothy    mass    of  dinitronaphthol 
separates  out.* 

Darmstadter   and    Wichelhaus    have    subsequently   observed 
that   the  same  compound   is  formed   when  a  solution  of  a- 
napbtholsul phonic  acid  is  brought  into  nitric  acid  and  geol^ 
heated.4     Resinous  products  are  formed  in  considerate 
in   this   reaction,   whereas   a-naphthol-2  : 4-diflulphofii 
quantitatively  converted   into   dinitronaphthol  under  the  sal 
conditions.0     According  to  Ballo  it  is  also  formed  by  the  acti 
of  fuming  nitric  acid  on  a-naphthylamine,8  and  when  the  nitn>- 
o-naphthols  are  boiled  with  nitric  acid  in  dilute  alcoholic  solu- 
tion.7    It  was  also  obtained  by  Darmstadter   and  JJathan  by 
adding  potassium  nitrite  to  a  solution  of  a-naphthol  in  sulphuric 
acid,  and  R.  S.  Dale  observed  that  it  is  formed  when  a  solution 
of  o-naphthylamine  in  aqueous  sulphuric  acid  is  satin 
nitrogen  trioxide,  evolved  by  the  action  of  sulphur. 
sodium  nitrite,  and  then  heated  to  boiling.8 

It  was  at  first  prepared  on  the  large  scale  by  adding 
nitrite  to  an  acid  solution  of  o-naphthylamiue  until  ji  BUM 
quantity  of  the  liquid  gave  a  cherry-red  precipitate  of  <b 
amidonaphthalene  with  caustic  soda,  and  then  adding  nitric 
and  heating  slowly  to  the  boiling-point.  Instead  of  followinj 
this  process,  Messrs.  Roberts,  Dale,  and  Co.  di&a 
naphthylaroine  in  an  excess  of  tolerably  concentrated  sulpbi 
arid,  added  sodium  nitrite,  and  heated  the  mixture;  the  frotl 
of  dinitronaphthol    was    then    removed,  and    a-naphthlyamil 

1   Awtalm,  99,  342.  *    Trait*,  4,  1026.  '  Jahrab.  1665,  M 

•  AwnaUn,  152,  298.  s  Bonder,  tier.  22,  968,        *  Brr    ;j 

'  DMBwtttdtor  nnJ  Nrthw.  Ber.  3,  9*3  ;  Ucbcrnuiui,  Annaitn,  183,  3i», 

•  Frrt*.  w-aiwMtalton. 
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MANCHESTER  YELLOW 


: .    quantities  of  sulphuric  acid  and 

■Jmm    nitrite     added    to    the    cold    mother- liquor.     A    fresh 

;    dinit.ronaphthol  was   formed  on  heating,  and   this 

rasas  was  continued  until  the  mother-liquor  became  too  con- 

Dtttted.     At  the  present  time  a-naphthol   is  cheaper  than 

amine  and  is  therefore   used  for  the  preparation  of 

Dthol     It  is  either  dissolved  in  an  equal  weight  of 

;  inhttric  acid,  and  the  solution,  which  contains  1:2:  4-naphthol- 

'Ti!i![,liunic  acid,  heated  with  nitric  acid  or,  more  simply,  heated 

h  a  mixture  of  nitric  and  sulphuric  acids. 
Dkdtronaphthol    is  scarcely  soluble   in   boibng  water,  only 

alcohol,  ether,  or  benzene,  and  crystallizes  in  lemon- 
ftllow  needles  or  from  glacial  acetic  acid  in  long  prisms,1  melting 
.;  B8*.     It,  dissolves  in  cold  concentrated  nitric  acid  without 

oa,  but  is  oxidized  on  heating  to  oxalic  and  phthalic 
acids, 

(m&ronaphthate,  CmH^NO^ONa  +  H30,  is  readily 
ttluble  in  water  and  crystallizes  in  small  yellowish-red  needles. 

ImttnmaphthaU,  [CiDH5(N02)sO]2Ca  +  6^0,  forms 
long,  orange-yellow  needles,  which  are  not  readily  soluble  in 
•Her. 

Both  of  these  salts  occur  in  commerce  under  the  name  of 
Martins  Yellow  or  Mam-licsttr  Yellow,  because  dinitronaphthol 
*u  first  manufactured  by  Roberts,  Dale  and  Co.  It  is  also 
fawum  as  Sa/ran  YelloutAod  Jauned' Or.  The  acidified  solution  of 
Ihwe  salts  dyes  silk  or  wool  a  brilliant  golden -yellow,  and  in 
tomtit  tint  ion  with  red  colours  produces  various  shades  of  reddish- 

- larlet,  whereas  picric  acid  does  not  give  such  good 
uuxed  shades,  inasmuch  as  when  applied  alone  it  dyes  a  greenish - 
jtltow. 

■  !  yellow  is  poisonous  to  many  animals.     Rabbits  are 

'llected  by  it.  but  dogs  are  killed  even  by  relatively 
•mill  doses.     A  dog  weighing  6,850  grms.,  for  example,  was 

li  see  of  0'5  grm.  of  the  sodium  salt  on  two  consecutive 

I  grm.  on  the  third  day,  on  which  it  died,  whilst  four 
d**of  01  grm.  each  per  day,  and  02  grms.  administered  by 

ma  injection,  sufficed  to  kill  a  dog  weighing  8, 8U0 
(nai* 

Btkyl  dinUro-a-7taphthatc,  Ct0H5(NO!),iOC,!H6J  was  obtained 
6r  Marti  us  from  the  silver  salt  by  the  action  of  ethyl  iodide.     It 
nytUllizea  from  alcohol  in  long,  yellow  needles,  and  melts  at  8 
Btr.  11,  1A2.  '  W«!jL  Str,  21,  2191. 
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Naphthylpwrpuric  acid,  CjjHjNgO,,  is  not  known  in  the  fret- 
state.  Its  potassium  stilt  is  best  prepared  by  dissolving  6  parts 
of  dinitro-a-naphthol  in  40  times  its  weight  of  hoiiing  alcohol, 
and  gradually  adding  a  solution  of  potassium  cyanide  in  dilute 
alcohol : 

C10HflNA  4  2KCN  +  2H,0  =  CnH(iKX,04  +  KHCOs  +  NH* 

It  crystallizes  from  hot  water  in  irregular  brown  microscopic 
plates,  which  have  a  dull  appearance  after  drying,  whereas  if  it 
be  pressed  when  damp  it  is  obtained  as  a  mass  which  has  n 
green  surface  lustre,  and  forms  a  dark,  reddish-brown  e 
water.  On  heating  with  nitric  acid,  nitronaphthol,  dinitronaph- 
thol  and  oxalic  acid  are  formed,  whilst  fusion  with  potash 
yields  benzoic  acid,  phthalic  acid,  and  hemimellitio  acid, 

Indophnne,  CjgH^NjOj,  i3  formed,  together  with  the  preced- 
ing compound,  when  aqueous  solutions  are  employed,  aud  is  * 
violet  mass  which  has  a  green  metallic  lustre,  is  injohibfa  q 
water,  alcohol,  &c,  and  forms  purple-red  solutions  in  sulphuric 
acid  and  hot  glacial  acetic  acid.  When  it  is  heated  with  caustic 
potash,  the  insoluble  compound  CjjKgKN^Oj  +  H,0  is  formed, 
which  after  drying  shows  the  colour  and  lustre  of  indigo, 
characteristic  which  is  shared  by  the  sodium  salt. 

On  fusion  with  caustic  potash  it  yields  the  same  products  as 
potassium  naphthylpurpurate." 

Trinitro-a-naphthol,  C,0H4(NOj)aOH,  which  is  .;,, 
naphthcpicrk  acid,  is  formed  by  the  action  of  nitric  and  sul- 
phuric acids  on  dinitro-a-naphthol,1  and  is  only  slightly  solublft 
in  water,  alcohol,  and  benzene.  It  crystallizes  from  hot  glacial 
acetic  acid  in  light-yellow,  glittering  plates  or  small  prisms, 
melt  at  176°,  and  yield  v-nitrophthalic  acid  on  oxidation.  It* 
yellow  or  red  salts  crystallize  readily,  and  detonate  on  heating. 

Ethyl  triniiro-a-napfiihate,Cl<t'Ri(NO^)fiG^Si,  was  prepared 
by  Stadel  from  o-naphthyl  ethyl  ether  by  direct  nitration ; 
crystallizes  from  alcohol  in  lustrous,  yellow  needles,  which  nn 
at  14»°.s 

TetmnUra-a-napftthol,  CtVL,(NQJtOU,  is  for 1   wl 

oitro-CT-bronionapbthaleue   is   heated    with    sodium    carbonate 
solution,  ami  crystallizes  from  hot  gl 

'•  Boannamgm,  ifmatm,  157, -'^r. 

-  11, 

*    .(. Kttrl,.    '- 


**"■' 


lustrous   splinters  or  ti;it  needles,  melting  at  180°.     It 

i  by  dilute  nitric  acid  to  a-dinltrophthalic  acid.     Its 

-  are  only  slightly  soluble  in  water,  readily  in 

It  dyes  silk  and  wool  a,  fine  yellow,  and  was  for  some 

I  he  name  of  "  Sonnengold  "  or  Keliochrystm 

was  afterwards  given  up  since  it  fades  in  the  light. 


NITRO-SUBSTITUTION-PRODUCTS  OF 
/S-NAPHTHOL. 

1609  1-rNitro-fl-naphthol,  C^fNO^OH,  was  first  obtained 
ise  and  Groves  by  the  oxidation  of  nitroso-^-uaplithoL* 
11  and  Jacobsen  then  prepared  it  by  boiling  nitro-£ 
li.ilkle  with  dilute  caustic  soda  solution.3  It  crystal - 
la*»  from  tilcohol  in  small  yellow  plates,  needles  or  prisms, 
I  18*.  Ita  sodium  salt  crystallizes  in  red  prisms,  and 
'■•  insula  Me  in  caustic  soda  solution. 

1-napkihyl  acetate,  C10H,(NOj)O.C„HB0,  is  formed  by 

.  of  acetyl  chloride  on  the  sodium  salt,  and  crystallizes 

from  light  petroleum  in  long  colourless  needles,  melting  at  61°.* 

l-napht&ol,  CwHfi(NOj)jOH,  is  formed  when  an  alco- 

-\ "ii  of  (S-naphthol  is  heated  with  dilute  nitric  acid.6 

no,  however,  best  obtained  from  /9-amidonaphthalene  by  dis- 

rrma,  of  this  with  30  grms  of  hydrochloric  acid  in  1 

ing  the  solution  to  30—40°,  and  adding  a  mix- 

■■'    grms,  of  sulphuric  acid   and  1  litre  of  water;  the 

:■  11  dilated  to  3  litres,  cooled  to  15°,  and  treated  with 

of  25  grms.  of  sodium   nitrite  in  water.     When  the 

1  tf-r mi idi  naphthalene  sulphate  has  redissolved,    the 

led  with  +00  c.c.  of  nitric  acid  of  sp.  gr.  1*35  .* 

■  1 1  izes  in  lustrous,  light-yellow  needles,  which  become 

I   195*.  and  are  very  slightly  soluble  in  boiling 

"   readily  in  alcohol,  and   readily  in  ether.     It  dyes 

■ml and  silk  n  fine  yellow.     Most  of  its  salts  are  only  slightly 

■  iter.     On  oxidation  it  yields  a-nitrophthalic  acid. 

ted  into  a  triamido-com  pound  which  contains 

rroape  in  the  ortho-  (1  :  2)  position.7 


. .  15,  2708. 
riirit&iUuiu,  1-t.  3,  :i 

m,  lot.  til. 
-.  23,  SWB. 


•  Aa-natcn,  189,  1«. 

*  Bottcher,  Ber.  16,  1B33. 

<  Giitbe  nad  Drews  Ber.  17,  117*. 
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Ethyl  dinitra-&-naphtkate,  C^fNOjJjOGjHj,  crystallize* 
light-yellow  needles,  and  melts  at  138°. 

Ethyl  trinitro-^-naphthaU,  CMH4(N08)s,OC2H,il  is  obtained  by 
the  nitration  of  ethyl-j9-naphthyl  ether,  and  crystallizes  in  large, 
light-yellow,  lustrous  needles,  melting  at  186".1 

Dinitro-P-naphthol  ethyl  eliier,  C^H.fNO^OCjHJ  (2:4':  1"), 
ii  obtained  by  the  action  of  well-cooled  fuming  nitric  acid  on 
the  diethyl  ether  of  #-naphtbolmonosulphide.  It  crystallizes 
from  alcohol  in  long,  slender,  silky,  light-yellow  needles,  melting 
at  215°.  On  oxidation  with  dilute  nitric  acid  at  160°  it  yields 
dinitrophthalic  acid  (COsH  :  COgH  :  NO„  :  NO,  =  1:2:3:  6).' 

TrinUroehionmaphthol  is  obtained  by  heating  trinitrodichloro- 
naphthalene  with  caustic  soda  solution  and  a  little  alcohoL 
It  crystallizes  from  glacial  acetic  acid  in  light-yellow  needles, 
which  contaia  a  molecule  of  acetic  acid,  and  melt  with  decom- 
position at  156°.s     It  forms  crystalline,  orange-coloured 


THE  SULPHONIC  ACIDS  OF  i-NAPHTHO 

a-NAPBTHOL-ffl-SULPHONIC   ACIDS, 


2601   1  :  4-Naphthoteutp/wnk  acid,   emH6(0H)S0,,H. 
tained   by   Erdmann    from    1  : 4-rwphthvlammesulphonk 
which  is  usually  termed  naphtliionio  acid,  by  convertii: 
the  diazo-compound,  and  bringing  this  in  the  moist  state  into  :t 
boiling  mixture  of  100  grms.  of  concentrated  hydrochloric  acid 
and  400  grms.  of  water.     It  was  then   converted   into  the  Iwi 
salt,  and  the  latter  decomposed  by  sulphuretted   l 
aqueous  solution.*     It  crystallizes  in  transparent   tablets,  which 
become  dark -co  loured  at  120°,  and  melt  at  170"  with 
of  gas  when  they  are  rapidly  heated.     Dilute  nitric   acid  con- 
verts it  into  dinitro-a-naphtbol,  resinous   products  being  tjM 
formed.     Its  aqueous  solution  has  a  strongly  acid  read 
an  astringent  taste ;  ferric  chloride   produces   in   it  a  fugitive 
blue  colouration  which  becomes  red  on  heating  and  disappear* 
again  when  the  solution  cools.     When  potassium  dichrontate* 
added    to   the  armcous   solution   a   brownish-red  colouration  i 
produced,  and  the  liquid  becomes  turbid  on  hi 


■  BUM  Anwihu.  217,  L71. 


•  jiuujbii,  jj4; 
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\v    Added   a   smell  of   a-naphthoquinone    becomes 

-  rveptible,  and   this  substance  soon  separates  out  in   yellow, 

.  '_v3tals. 

A    solution    of    the    acid    gives    with    1  :  4-diazimiiplithaleni' 

:n:id  in  presence  of  sodium  acetate  a  bluish-red  colour- 

|  fn.iti.T  (Azombin  S.),  which  is  neither  altered  by  acids  nor 

•lit alia.     The   acid    ia  prepared   on   the    large  scale  by  heating 

ol  BOdium  naphthionate  with  100  kilos  of  caustic  soda 

.ulii.n  of   50  per  cent  lor   8 — 10  hours  to  240 — 200"  under 

■ 

ng  to  the  patent  of  Dahl  and  Co.,  it  is  obtained  by 

20  kilos,  of  naphthionic  acid  with  7  kdos.  of  sodium 

b  ring  oft'  the  diazo-acid  formed,  pressing,  and  then 

into   100    litres   of   boiling  water   acidified    with 

i-  id.     As  soon  as  the  evolution  of  gas  has  ceased,  the 

■  neutralized  with  milk  of  lime,  and  the  calcium  salt 
OHVted  into  the  sodium    salt,  which  is  soluble  in  alcohol  of 

9u  fa  cent.,  from  which  it  crystallizes  in  large  needles.     It  is 
employed  in  the  preparation  of  azo-colouring  matters.3 

■  ■  fUkolsitfphtnic  ackl  was  prepared  by  Erdmann  from 
<iw  corresponding  naphthylaminesulpbonic    acid  ;  it  forms   an 

tj  crystalline  mass,  which   melts  at  110 — 120°,  and 

yields  with    I :  4-dinzouaphthalcncsu]  phonic    acid    a    colouring 

"utter,  which  can  only  be  distinguished  from  the  corresponding 

1 1  re  by  its  somewhat  bluer  shade. 

\:\'-Xttj>hlh'>l$ulj>h<mw  acid  is  not  formed  in  the  free  state 

diaaonaphthalenesulphouie  acid  is  treated  with  water, 

dilute  acids,  but  forms  an  auhydride  which  may  be 

d  ;i.s  a  kind  of  lactone  : 3 

sos— o 


I   ;„Ha03,  as  it  ia  termed  by  Erdmaun,  is  the 

Wt  example  of  a  new  class  of  compounds,  the  svltones  (con- 

b),  which   are   derived    from  the  7- 

(droiysulphonic  acids  iu  the  same  way  as  the  lactones  from 

.  i  ic  acids. 

■  ■..:, 1, hitli.  Berlin,     li'.r.  22,  116  c. 

tiutf,  1,  6ii&.  '  Seliulta,  Bit.  21,  3182. 
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Naphthosultone  is  scarcely  soluble  in  water,  slightly  in  ;iloJn..i 
but  readily  in  hot  benzene,  from  which  it  crystallizes  on  gradual 
evaporation  in  very  broad,  transparent  prisms,  which  ham  I 
vitreous  lustre,  and  melt  at  154°.  It  boils  above  360",  and  forms 
a  vapour  the  specific  gravity  of  which  is  7'26  (Erdmann). 

Its  great  stability  towards  alkalis  is  remarkable,  as  it  U  not 
altered  by  these  in  the  cold,  but  forms  1  :  l'-naphtholsulphon- 
ates  on  heating,  the  solution  simultaneously  becoming  yellow. 

The  free  1  :  l'-naphtholsu  I  phonic  acid  is  obtained  by  decom- 
posing the  lead  salt,  suspended  in  water,  with  sulphuretted 
hydrogen.  The  solution  can  be  coucentrated  over  the  Buiisen 
flame  without  any  alteration  of  the  acid.  If  it  be  then  allowed 
to  evaporate  in  a  vacuum  over  sulphuric  acid,  the  1.  l'- 
naphtholsu  i phonic  acid  is  obtained  as  a  radiating  brittle  SJp 
talline  mass,  which  contains  a  molecule  of  water,  is  readilj 
soluble  in  water,  and  has  an  acid  reaction  and  a  bitter  taste 
Its  great  stability  on  heating  is  exceptional ;  it  melts  V 
106 — 107"  and  solidities  immediately  on  cooling.  If  it  be  nion 
strongly  heated  it  boils  violently  at  180"  and  gives  off  its  wate 
of  crystallization,  after  which  it  does  not  solidify  on  cooling,  bu 
dissolves  completely  when  brought  into  water.  At  a  still  highe 
temperature  partial  carbonization  occurs,  sulphur  dioxide  i 
given  off  and  a  slight  sublimate  of  naphthosultone  is  formed. 

Potassium  1  : 1'-naphtholmlphvnate,  C^H^OIQSO,!! 
naphthosultone  is  heated  under  pressure  with  concentrate 
caustic  potash  solution,  a  basic  salt  separates  out  on  cooling  i 
needles,  and  is  readily  converted  by  hydrochloric  acid  into  th 
soluble  normal  salt ;  the  latter  is  precipitated  from  solution  h 
potassium  chloride  in  small  lustrous  plates, 

Basic  Sodium  l :  V -naphtholmtpfumate,  2C10Htf(ONa)SO,Na  H 
3HjO,  has  been  obtained  by  boiling  the  ammonium  salt  wit 
Caustic  soda ;  it  is  also  readily  soluble  in  water,  and  a 
from  caustic  soda  solution,  in  which  it  is  only  slightly  soluhl 
even  on  heating,  in  masses  of  small  needles. 

Ammonium  1  : 1' '  -naphtholsulphonatt,  C!0He(OH)SO3NH1, 
formed  when  the  sultone  is  heated  to  130°  with  dilute  alcohol! 
ammonia  ,  it  crystallizes  in  lustrous  plates,  which  are  readil 
soluble  in  water. 

Basic  Ltad  \;\'-naphthoUulphonaU,  C^E^OPbSO,  +  3H/ 
bite  amorphous  or  m  icrocry  stall  in  <_■  pn 
obtained  by  adding  lead  iicetaU?  to  a  hot  solution  of  the  an 
monitim  salt  and  boiling  up  the  liquid  for  an  instant. 


"iium  acetate  and  1 :  4-diazonaphth  ale  uesul  phonic 
Mui  nre  added  to  a  solution  of  the  ammonium  salt,  ;i  reddish- 
(-.ilouriny  matter  is  obtained,  the  colour  of  wbich  is 
into  yellow  by  acids  and  deep-violet  by  alkalis.  Ferric 
[ded  to  a  solution  of  the  acid  or  its  ammonium  salt 

splendid    dark-green     colouration,    which 

l  itj\v  tu  red  ;  the  careful  addition  of  hydrochloric  acid 

iraJtrs  the  colour  still  finer,  but  it  is  destroyed  by  an  excess  of 

■  .  I  '„,H,<  'lSl  >.,.  is  fiiniii'il,  irmtcail   i 
i-hihalene    (p.    il),  when    1  : I'-diazonaphthaleneaul- 
l  is  heated  with  phosphorus  pentachloride  : 

N=N,  .0 


C.JL<  I        +  PCI,  =  C.0H.C1(    |       +  HC1  +  PCL. 
XS09  N30, 


■Lihosultone  crystallizes  from  alcohol   in  long  yellow 

wadlea,  melts  at  174 — 175",  and  dissolves  in  a  boiling  concen- 

IntioD  of  caustic  potash;  on  coohng  a  yellow  salt  is 

the  aqueous  solution  of  which  is  coloured  dark  green 

liloride,  the  colour  changing   rapidly   to  a  splendid 

magtnta  (Erdmann). 


a-NAPHTHOL-/3-SULPHONIC  AciDS. 

J6ti  1  : 2-XnphtL'hHlj'htriik  acid  was   obtained  by  Schaffer, 

[bed    it    as   a-napktholsHlfhcnw   acid,  by  heating  a- 

■Jtltboi  on  the  water-bath  with  twice  its  weight  of  sulphuric 

r   was  completely  dissolved  and  not  precipitated  by 

on  of  water;   he   then   prepared   the   lead  salt  and 

I  this  with  sulphuretted  hydrogen.1 

I    -Nupbtholsulphonic  acid  crystallizes  in    radiating  masses 

edlea,  is  very  deliquescent,  and  becomes  brown  and 

■»!»  »t  101*.     Ferric  chloride  added  to  the  aqueous  solution 

induces  a  deep-blue    colouration,   which   becomes   green   on 

H   changes  back  again  to  blue  on  cooling. 

..  152,  233. 


106  NAPHTHALENE  DERIVATIVES 

Calcium  1  li-na-phthalnwlphnnak,  (C10H7SO1)2Cu  1-3] 
tallizes  in  small  very  lustrous  plates,  which  are  readily  soluble 
in  water,  less  readily  in  alcohol. 

Ltad  1  :  Z-naphthotavtyhonnte,  (C^HjSOJjPb  +  411^0,  forms 
aggregates  of  small  net-dies,  and  is  readily  soluble  in  water. 

The  constitution  of  this  acid  follows  from  the  fact  that  it  is 
converted  hy  the  further  action  of  sulphuric  acid  into  * 
liisulphnmo  arid,  wliii-ii  is  als.i.i  iil>t;un>'d  from  1  ;  4-naphthol- 
sulphonic  acid,  and  which  is  quantitatively  converted  by  nitric 
acid  into  dinitro-a-naphthol.1 

Diniiro-a-iwphthfjlmdjihoni-c  acid,  OillH/"XO..).,(OH)SOsH,  was 
discovered  by  Caro,  who  obtained  it  by  heating  a-naphtiwl- 
trisulphonic  acid  with  nitric  acid.  Lauterbach,  who  carefully 
investigated  it,  found  that  it  is  not  formed  by  the  action 
of  sulphuric  acid  on  dinitronaphthol.1  It  is  ulso  obtained 
when  sulphuric  acid  is  added  to  a  boiling  solution  of  calcium 
a-naphthylaminetrtsulphonate,  sodium  nitrate,  and  sodium 
nitrite.11 

Dinitronaphtholsulplionie  acid  crystallizes  best  from  hydro- 
chloric acid,  in  long  yellow  needles,  and  is  an  excellent  yellow 
dye,  which  is  superior  to  dinitronaphthol  because  it  is  not 
volatile  and  therefore  adheres  more  firmly  to  the  fibre  and 
withstands  steaming.  It  also  differs  from  dinitronaphthol  in 
not  being  poisonous  (p.  99). 

Grabe  has  shown  that  dinitronaphtholsulplionie  acid  is 
oxidized  to  a-sulphophthalic  acid  when  its  aqueous  solution  if 
heated  with  nitric  acid,  and  it  follows  from  this  that  the  sulpbo- 
group  is  in  the  position  2'  or  3'.*  This  point  has  been  decided 
by  Armstrong  and  Wynne,  who  have  found  that  dinitronaphthol- 
sulplionie acid  is  also  obtained  when  a-naphthylamine  -4  :  81' 
disulphonie  acid  is  diazotized  and  the  product  heated  with  nitric 
acid.6    Its  constitution  is  therefore  NO, :  NOs :  SO„H  =  2:4:2. 

Potassium  dinUronapktJioUulphonatt,  Ct0H4(NOj)j(OK)S0|K, 
is  slightly  soluble  in  cold,  more  freely  in   hot  water 
lemon-yellow  crystalline  crusts,  which  become  coloured 
on  heating  and  then  detonate.    It  is  found  in  the  mar 
the   names  of  Nagkthal  yellow  8,  or  Acid  yullute  B.     It  is 
verted  by  dilute  sulphuric  acid  into  the  more  soluble  add  ttU, 
C10H,(NO2)s(OH)SOsK. 

1  Bender,  Be;  22.  ■»  18,  -"-"- 

'  Brr.  18,  1126.  «  Prot.  Oirm.  S<x.  1889— 1890. 
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a-N'Al'HTHOLDISrLPIIO.VK.'   ACIDS,  C10H.(Ol  IliNO.  1 1 

261a  Bender  found  that  1  :  2-  ami  1  :  i-naphtaolsulpbonic 
acids  are  the  first  products  of  the  action  of  sulphuric  acid  on 
a-naphthol,  and  that  these  are  then  rapidly  converted  into 

-  tn-iil.  When  much  sulphuric  acid 
IB  used,  and  especially  when  it  is  fuming  sulphuric  acid,  this 
disnlphonic  acid  J3  converted  into  a  trisulphonic  acid  which 
passes  into  a  new  disulphonic  acid  as  the  temperature  rises 
If  duly  b  small  amount  of  ordinary  sulphuric  acid  be  employed. 
the  trisulphonic  acid  is  formed  in  very  small  quantity,  and  the 
1  :  2  \  4-i  Usui  phonic  acid  is  converted  into  the  isomeric  acid, 
■inch  yields  azo-coloura  and  is  converted  by  nitric  acid  into 
dinitronaphtholsul  phonic  acid,  resinous  products  being  also 
"nil.  .I.  1:2:  4- Naphthol  disulphonic  acid,  on  the  other  hand, 
■Iocs  not  yield  azo-colours,  and  is  quantitatively  converted  into 
iithol  by  nitric  acid,  whilst  on  boiling  with  hydrochloric 
acid  or  dilute  sulphuric  acid  a  sulpho-group  is  lost  and  a  mixture 
1 1  1:2-  ;iod  1  :  4-naphtholmonosul phonic  acids  formed. 

l:S:  Y-AfapAikoklimlplionic  acid, is  prepared  from  the  corre- 
sponding a-naphthyiaminedisulphonic    acid    by  converting  the 
ttdhim  salt  into  the  diazo-com pound,  suspending  thi3  in  water, 
adding  a  little  sulphuric  acid   and   boiling.     Its  sodium   salt, 
SOaNa)2  4-  6H20,  crystallizes  in  long  prisms  and  is 
readily  soluble  in  water ;  its  solution  is  coloured  deep-blue  by 
1  oncentrated  nitric  acid  acts  vigorously  upm  it 
•  "1  wanning,  but  without  the  production  of  a  colouring  matter 
analogous  to  naphthol-yellow.     With  diazo-coinpounds  it  yields 
matters,   which   are   remarkable   for    their  purity  of 

^ultoncsulpkonic  acid,  C10H5(O  —  SOa)SO3H,  is  formed 

*■•«  the  diazo-com  pound   is  only  boiled    until  the  evolution  of 

baa  ceased  and  the  solution  then  rapidly  cooled,  the 

■<t,  C10H6(SOs)SOsNa  +  3H20,  being  thereby  obtained 

■  nl  also  crystallizes  in  needles,  and. : 

illtali  salts,  is  readily  converted  into  the  disulphonic 

ben  it   is   brought  into   a   solution  of   ammonia,   on 

hand,    tuqiMhuUulphamidostdplitmie-  acid,   C'10H5(OH) 

This    acid    crystallizes   in   coarse 

n    long,  slender  prisms,  and  is  moderately  soluble  in 
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These  compounds  have  the  following  constitutions  : 


SO.H  OH 


x/\/' 


SO.H 


\/\/ 


30,H 


1:4:  Y'lfaphtholdituiphenic    tund,    or   a-Xapktholdui 

acid  S,  may  be  obtaiued  from   1  :  l'-aniidonaphthalenesul| 
acid  by  either  of  two  methods.2 

The  nniido-acid  may  be  converted  by  further  sulphunation 
a-naphthylaminedisulphonic  acid  S,  which  is  then  dia 
the  1:1'  acid  itself  may  be  diazotized  and  the  naphthosulum* 
thus  formed  further  sulphonated.       The  sodium   salt  is  vay 
readily  soluble  in  water,  crystallizes  in  plates,  and  gives  a  deep- 
blue  colouration  with  ferric  chloride. 

1  :  i :  l'-Naphthosultonesulphomc  acid,  CwHB(S0srO)8OaH.  a 
formed  by  the  action  of  concentrated  sulphuric  acid  on 
ceding  compound,  and  is  the  first  product  of  the  sulphi 
uaphthosultone.     It  is  prepared  by  bringing  1  part  of 
into  8  parts  of  cooled  sulphuric  acid,  containing  5  per  cent, 
of  anhydride,  allowing  the  mixture  to  stand  for  an  how, 
then  pouring  it  gradually  into  a  mixture  of  12  parts  of 
111  parts  of  saturated  salt  solution,  which  must  be  Wi 
and  cooled.     The  sodium  salt,  which  is  thus  formed,  crystallize* 
from  water,  in  which  it  is  much  less  soluble  than  the  stilt  of  the 
disulphonic  acid,  in  elongated  hexagonal  plates  containing  throe 
molecules  of  water.     It  gives  no  colouration  with  ferric  chloride. 
On  boiling  with  an  alkali, or  for  some  time  with  dilute  sulphuric 
acid  or  water,  the  corresponding  salt  of  a-naphtholdisul phonic 
uml  is  formed. 

a~NaphiholM.lphaui'i:h,>.alji]io)}ir  acid  S.  C10H,(OH)(8O|NffJ 
SOijH.  The  sodium  salt  of  this  acid  is  formed  when  sodium 
uaphthosultonesulphonate  is  brought  into  concentrated  aunmnii.-i 
solution.     It    crystallizes    in    rhomboid    plates,    containing    two 

molecules  of  water  (Berathaen), 

a-JfapkthoUr*mlphonic  acid,  CjjH/OHJ  SiUI,,  a  formed. m 
already  mentioned,  from  the  1 :  S :  4-disuIphonie  acid.    It  crystal- 

1  Baratbrn,  ftr.  22,  »>27. 

-"  Qtrma  ftrtWitWSJl,  !'>■■■  mb«  Hrd,  1868;  B,>rntliiM,ii|  Bcr  23,  3' 
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iirfieulty  in  slender  needles,  and  forms  a  readily  soluble 
-  ilt,  wliich  crystallizes  well  (Lauterbaeh).    Nitric  acid 
"inverts  it  quantitatively  into  dinitronaphtholsul  phonic  acid,  : 
that  ihe  sulpho-groups  must  have  the  position  2  ;  i  :  21. 


THE  SULPHONIC  ACIDS  OF  ,3-NAPHTHOL. 

3613  The  first  product   of   the    action   of  sulphuric  acid  1 
(3-tiaphthol  is  jS-naphthyl  sulphate,  wliich  is  then  mainly  coi 
Wted    into    £-naphthol-a-sulplionic    acid;     this    subsequently 
pawes  into  the  &-  and  <5-acids,  from  which  the  disulpbonic  acids 
in  Binned  on  further  heating  (p.  28), l 

H-Naphthol-asulphonic  add,  which  is  also  known  as  croceic 

Hid,  u  formed,  together  with  its  isomerides,  when  £-naphtho) 

is  rapidly  added  to  twice  its  weight  of  concentrated  sulphuric 

>: !  I  hut  the  temperature  not  allowed  to  rise  above  50 — 60V    It 

liu  also  been  obtained  from  the  corresponding  /3-iia-phthylaminv- 

;icid   by   means   of  the   diazo- re  action.3     It  is  only 

solution,  since  it   decomposes  into  /9-naphthol  and 

add  on  evaporation.     It  may  be  separated  from  the 

means  of  its  basic  salts,  which  are  readily  soluble  in 

<iaM.    On  heating  its  salts   with  phosphorus  pentachloride, 

iithalene    is    formed,    whilst    a -naphthalene - 

■i'i'li"ijii.  -:-ni  is  produced  when  the  hydroxy  1  group  is  replaced 

gen;*  on  oxidation   it   yields    v-sulpliophthalic   acid/' 

•d  has  therefore  the  following  constitution  : 

SO.,H 


ff-napfUhol-a-sa/phojiate,  OJ0Hu(OH)SO3Na, 
.1  lustrous,  six-sided  plates,  which  are  readily  soluble 
°  *a«r,  but  only  slightly  in  alcohol. 

.,,  Jfum.   Chan.  Sue.   1899,   1,33;   - 
•wbllraiW.  1,  MI 

rora.  Buyni  «i«l  L'o.,  Bcr.  15,  13B1,  13S2. 
*  >".  iailiii-iii.il   BocUTatnik,    Ber.  16,  1-19  ;  B»yer  and  Duisberg,  Ser.  20, 

*Plaiag«.iiti  DnUbrrg,  Bcr.  22,  3B6  ,  Nietski  »nd  Ziibelin,  Her.  22,  »53 
'Wang,  &r_22.  r  . 
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Basic  sodium  $-iiapht}wl-a~$ulp}tmatc,  C10Ho(ONa/SO.,:S  *, 
crystallizes  from  hot  iilcohol  in  spherical  aggregates  of  slender 
needles,  and  is  soluble  in  water  in  every  proportion. 

The  normal  and  basic  salts  of  calcium  and  barium  are  readily 
soluble  in  water,  but  not  in  absolute  alcohol. 

Lead  fi-naphtfist-a-siitph<mate,  2(G10H,O.SOs)jPb  +  5HjO, 
crystallizes  in  lustrous  rhombohedra,  and  is  soluble  in  water  and 
dilute  alcohol. 

,8-Naphthol-a-sulphonic  acid  and  its  isomerides  are  employed 
for  the  manufacture  of  colouring  matters  which  will  be  sub- 
sequently described.  It  differs  from  the  isomeric  acids  inasmuch 
as  it  is  converted  by  heating  with  dilute  nitric  acid  into  ilinilro- 
ft-naphtM-a-wlptonic.  acid-,  C^H.tOHJfNO^jSOgH,  the  potat- 
stum  salt  of  which,  C10H4(OE)(NO,)tSOaK,  crystallize  in  small 
golden-yellow  plates,  and  is  called  crocein  yellow,  but  is  not 
employed  as  a  dye  because  it  is  dearer  than  naphtiiol  j  i 
is  converted  by  dilute  acids  into  the  salt,  C10H4(N  0^,(011)80^, 
which  crystallizes  in  long  yellow  needles.1 

f3-Naphth<il-j3-mlphonic  acid,  was  obtained  by  Schaffer,  who 
termed  it  /S-uaphtholsulphouic  acid,  in  the  same  way  as  a- 
uaphtholsul  phonic  acid  is  obtained  from  a-naphthoL  It  is  also 
formed  when  ,9-miphtii;uVTR-disulphonic  acid  is  fused  with 
caustic  potash  2  and  crystallizes  in  small  plates,  which  have  an 
unctuous  touch,  are  not  deliquescent,  dissolve  readily  in  water 
and  alcohol,  and  melt  at  125°.  Its  aqueous  solution  is  coloured 
a  faint  green  by  ferric  chloride,  and  deposits  a  brown  0 
precipitate  on  heating.  When  the  salts  of  the  acid  are  heated 
with  phosphorus  chloride,  2  :  3'-dichloronaphthalene  is  formed.' 

Calcium  &;utpkthol-0-mlphonate,  (C^HjO.SO^Ca  +  5H,0, 
crystallizes  in  light,  silky  plates,  which  are  readily  soluble  id 
water  and  alcohol. 

Lead  P-napkth'A-ft-sulptoiiate,  (C10HrOSOs}tPb  +  6H,0,  ii, 
readily  soluble  in  water,  less  freely  in  alcohol,  and  forms  silvery 
plates. 

/3-Naphtkol-S-wdplumic  acid,  is  formed,  together  with  the 
/9-£-acid  when  £-naphthol  is  heated  to  100"  with  sulphuric 
acid,*  and  when  a-tiaphthaleuedisulphouie  acid  is  heated  iritfi 


i.  Bayer  and  Ct>.,  German  Patent,  No.  1802"  ;  Kietiki  K 


1  Fnrbwrrlft, 
I  libel  in,  lac  rif. 
1  Armstrong  and  Graham,  Jtmrn.  Chtm.  Soe.  1S81,  1,  135. 
1  Claua  and  Zimmerman!!,  litr.  14,  MIT. 
'  Green,  loc  ail.  ;  Armstrong  and  Graham,  toe.  « 
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■■tic  soda  and   has  also  been  prepared  from 

'iiuphtbylaminesulphonic  acid.'     It  crystal- 

rong  hydrochloric  acid  in  needles  containing  water 

$  crystal  ligation,  and  decomposes  on  heating  to  2UUD  with  the 

.  lii.nnr    in  -ill    and    /J-implithoL     Phosphorus 

■nrtachloride  converts  it  into  2  :  S'-dichloronaphthalene. 

L  *rfi«m     p-n«phth->l-Z-x<ttphmal(-,    2C10H,O.SO3Na  +  511,0. 

pw  Urge  plates,  which  readily  dissolve  in  water,  to  which  they 

:.!!'.!  up.-  repn.'cipitati'd  by  common 

Ml     The  -tallizes  in  indistinct  prisms,  and  is 

•wirhai  ruore  readily  soluble  in  water  than  that  of  the  ,8-acid. 

acid,  C10HB(0H)(SO:jH)a,  is  obtained, 

■•plher   with    the   following    compound,    when    /9-naphthol    is 

|  fcemkd  to  100 — 110°  with  2 — 3  parts  of  fuming  sulphuric  acid 

vtil  all  the  naphthol  is  attacked  ;  the  acids  are  then  separated 

:   barium  salts.5 

ctd  crystallizes  in  silky,  deliquescent  needles,  which 

ether.     With  diazo-salts  it  forms  deep-red  or 

I  wfet  colouring  matters,  and  the  solutions  of  its  salts  have  a 

I   stash -green  fluorescence,  which  is   increased    by  the   addition 

I   •funmonta.   When  the  hydroxyl  group  is  replaced  by  hydrogen, 

I   «»pbthalenedisul phonic  acid  is  obtained  (Pfitzinger  and  Duis- 

8-naphlhol-a-dim.lphonatc,     C^H^OHXSO^Ba  + 
rtallizes   in    needles,  which   are   slightly  soluble  in 
I   told,  more  readily  in  hot  water,  and  very  slightly  in  alcohoL 

'/■ol-ff-difii!phonic  acid,  also  forms  very  deliquescent, 
I    sUet  needles,  which  are  insoluble  in  ether.     It  gives  orange  or 
I    nibt-red  colouring  matters  with   diaza-salts,  and   forms  salts 
lure  a  bluish-green  fluorescence. 

0-naphthol-P-duiitlphonate,     Ci0H6(OH)(SOa)jJ3a  + 
-•.altizes    in    small   white    prisms,  which    are    very 
|    DadOy  soluble  in  water,  but  only  slightly  in  alcohol, 

thol-y-disalpkonic  acid  was  obtained  by  Armstrong 
fan  ,3 -nap nth nl  by  the  action  of  chlorosul phonic  acid.  It  forms 
i  bonutr,  salt,  which  crystallizes  in  large,  hard  prisms,  and  is 
«aJy  slightly  soluble  in  water.3 

■  i phonic    acid,  C10Ht(OH)CSO3H)8,  is    formed 
wfcea  >3-naphthol    is    heated    for    a    considerable    time    with 

1  l\*yi  *ci  Daubers.  Bit    20,  1*S«  ;  Weinberg,  Ber.  20,  2906;  Schulti, 
Str.  20,  SI  SB. 
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sulphuric  acid,  and  is  best  obtained  by  heating  one  part  ol 

/8-naphthol  with  two  parts  of  sulphuric  acid  at  70 — 81 1 

that  the  inonosulphonic  acid  may  be  obtained,  then  adding  h» 

parts   of   sulphuric  acid  and  heating  for  some    time   at    120 

and  finally  adding  two  parts  of  fuming  sulphuric  acid .  i 

40  per  cent,  of  sulphur  trioxide,  and  raising  the  temperature  to 

150°.     This  acid,  the  properties  of  which  have  no) 

described,  i3  employed  for  the  preparation  of  azo-colours.1 


THE  THIONAPHTHOLS. 

2614  a- Thionaphthol  or  a-Naphtftyl  hydromlpkid*,  C,0Hr5H. 
is  formed  by  the  action  of  zinc  and  dilute  sulphuric  acid 
a-naphthalciiesulphoehloride.*  In  order  to  prepare  it,  twenty 
parts  of  sodium  a-naphthalenesulphonate  are  decomposed  bj 
18'5  parts  of  phosphorus  pentachloride,  and  the  product  of  ths 
reaction  added  to  a  cooled  mixture  of  40  parts  of  zinc  dust  and 
240  parts  of  25  per  cent,  sulphuric  acid  :  the  whole  is 
heated  until  the  thionaphthol  has  separated  out  as  an  1 11 1.  *  Hi  1 
is  then  taken  up  with  ether,  and,  after  the  evaporation  of  the 
latter,  twice  rectified  under  diminished  pressure 

a-Thionaphthol  is  a  heavy,  colourless,  strongly  n ■;'■-■■ 
liquid,  which  has  a  faint  odour  of  the  mercaptans,  and  solidifies  W 
a  crystalline  mass  at  a  low  temperature.    It  boils  under  a  pressure 
of  15  mm.  at  152'o — 153"5°  and  at  2fc(i°  at  the  ordinary 
Its  had  s/rlt,  {C,0H7S)BPb,  is  a  heavy,  yellow  precipitate. 

a-T/Mmaph/Jii/l    <ihyl    ether,    C10H;.S.C,H6,    is    formed    when 
thionaphthol  is  heated  with  ethyl  iodide,  alcohol  and 
potash;  it  is  an  oily  liquid,  which  boils  at  167 — I67"S"  ui 
a  pressure  of  15  mm. 

a-Thtonaphthyl  atctate,  CuHT.S.CO.CH1,  is  obtained  by 
action  of  acetyl  chloride  on  thionaphthol  us  a  liquid  which  1 
at  188*,  under  a  pressore  of  16  nun. 

a-Thumaphihyl    bttwatt,    C,0HT.S.CO.C8HS,    forms    cryrtah 
melting  at  110— 117°,  and  boils  at  262°  under  a   pi 
IS  ram. 

in,  B  r.  16.  MS  j  Uujmeh,  Ber.  16,  728. 
L3  '. 
»  KnSI  : .  Sfli  v-'>- 


n-X'ijififiii/l  mfphuif-,  (C]nH,)jS,  was  obtained  by  Armstrong  by 

diitilling  a  mixture  of  potassium  a-naphthalenesulphonate  and 

potassium  thiocyauate,1  whilst  Krafft  and  Schonherr  prepared  it 

ig  lead  a-thionaphthate  at  a  very  low  pressure,  and 

Bourgeois,*  by  the  action  of  bromonapbthalene   on 

lad  thionnphthate.      It   crystallizes    from    alcohol    in   white 

aadka,  melting  at    110°,   and   boils   at   289—290"   under   a 

pwure  of  15  mm. 

a-Xaphtkyt  disidphidt,  {CWHT)SS2,  was  prepared  by  Schertel 

_■  ;i  solution  of  thionaphthol  in  alcoholic  ammonia  to 

■Mil  in   the  air ;    it   forms  monosymmetric  crystals   melting 

l-S'itrv-a-naplithyl  disulpkitlt,  (C10H„NO=).;Sj,  is  obtained  by 
Wing  a  solution  of  1 :4-nitronapb.tliak^K-su)phochloride  in 
•reiic  acid  with  hydriodic  acid.  It  forms  greenish -yellow  scales, 
vhich  are  very  sparingly  soluble  in  the  ordinary  solvents,  and 
melt  at  18G°.S 
I'-Chlor-a-wtplitti;//  d-isulphidt,  (ClnHfiCl)„S2,  is  prepared  in  a 
■  liner  to  the  above.  It  separates  from  alcohol  in 
tabular  crystals,  and  melts  at  110°.* 

Phtnifta-nrrptttki/l  sulphide- ,  CfirI,i.S.C10HT,  is  prepared  by  heat- 

ng  lead  thiophenate  with  a-bromonaphthalene.     It  forms  hard 

rlea,  lustrous,   odourless   prisms,   is   slightly  soluble 

loohol  and  ether,  melts  at  41  •5",  and  distils  at  218° 

osore  of  14  mm.     On  oxidation  it  yields  the  corre- 

ifumding  sulphone"  (p.  68). 

H-Thii'iiaplithol  is  obtained  in  a  similar  way  to  the   o-com- 

;   crystallizes  in   lustrous  scales,  which  have  a  faint 

'"    raercaptans  and  are  readily  soluble  in  alcohol  and 

u  Itsat  >>1°,  boils  at  153'5°  under  a  pressure  of  15  mm., 

■-   under  the  ordinary  pressure.     Its  lead  salt  is  an 

"Wige-yellow  crystalline  precipitate. 

■rhflri)l  tihyl  ether  is  a  crystalline  mass  which  melts 
»t  !6'and  boils  at  170'5°  under  a  pressure  of  15  mm. 

aphihyl  cyanatt,  C1(1H7SON,  is  formed  when  a  current 

n  chloride  is  passed  into  alcohol  in  which  the  lead 

•it  ii  suspended.     It  is  a  snow-white,  lustrous  mass,  melting 

*tS5\  and  is  reconverted  into  thionaphthol  by  the  action   of 

hydrosulpbide.8 

1  Ber.  23,  3045. 
'23,  8*0.  r.  23,  863. 

Knflt  imf  Bourgeois,  Ber.  23.  3040,         "  Billet-r.  Ber.  8,  426. 
■PaKT    VI  I 


f}-Tkumaphthyl  acetate  is  also  crystalline,  melta  at 
boils  at  191°  under  a  pressure  of  15  mm. 

fi-Thvmaphtkyl   benzoate   melta   at   108°,  and   boils   at  267* 
under  a  pressure  of  15  mm. 

fi-f)-Dinaphtkyl  sulphide   is  formed   when  the    lead    salt 
distilled  under  diminished  pressure,  and  crystallizes  from  alcohol 
in  thin  plates,  with  a  vitreous  lustre.     It  melts  at   151",  and 
boils  at  205 — 21)6°  under  a  pressure  of   15  mm.   [E 
Schbnherr). 

(3-Dinaphlhyl  disulphide  is  obtained  by  the  oxidation 
thionaphthol  and  by  heating  the  thiocyanate  with  sodinm 
amalgam  to  150 — 160°.  It  crystallizes  in  small  needles,  melting 
at  132°  (Billeter),  and  on  heating  with  copper  powder  is 
verted  into  the  monosulpbide  (Krafft  and  Schonherr). 

a-fj-Dinapldhyl  sulphide  is  formed  when  the  lead  salt  of 
ff- thionaphthol  is  heated  with  a  slight  excess  of  a-bromo- 
naphthalene  in  a  sealed  tube  for  two  to  three  hours  ;it  200 
220°,  and  then  for  an  equal  length  of  time  at  240V  It  cro- 
lallizes  from  alcohol  in  lustrous  plates,  melts  at  GO— fil°,  and 
distils  without  decomposition  at  290 — 291"  (15  mm.).  On 
oxidation  it  yields  a.-/?-dinaphthyl3ulphone,  melting  at  123*. 

Phenyl-P-napidhyl  sulphide,  CeHf,.S.C,0H„  is  obtained  b( 
heating  lead  /S-thionaphthate  with  bromobenzene.  It  crysUi- 
lizes  from  alcohol  in  fan-shaped  groups  of  small,  whit..:  odondM* 
needles,  or,  when  the  solution  is  rapidly  cooled,  in  dull  pUte*. 
melts  at  51-5°,  and  boils  at  221°  (14  mm.  pressure).  On 
oxidation  it  yields  the  corresponding  sulphoiv 

fS-Dihi/'/r'-.ri/nii/ifi/Ji,//  sulphide,  (HO.C|l,H6).-,S,  which  is 
termed  {3-nttpht)u>l  sulphide,  is  formed  by  the  action  of  sutpbur 
dichloride   on  £-naphthol 3    and  by    heating 
sulphur,  anil  gradually  adding  lead  oxide.4     It  crystallizes  from 
hot  alcohol  m  while  prisms,  melts  at  215",  ami  is  readily  solulJ* 
in  ether,  bcuzene  and  alkalis.    The  s-xiium  soli  forms  :iggregatt» 
of  thick,  colourless  needles,  containing  six  molecules  of  water 
crystallization.     On  heating  with  copper  powder  it   : 
into  yS-dinaphtlml,  C^H^fOH),.     Dilute  nitric  acid  converts 
into  pbtbalie  acid.     Mercuric  oxide  converts  the  sulphide  in  h 
alcoholic  solution  into  a  ruby-red  crystalline  indifferent  substanofr< 
melting  at   104°,    which    has  the   formula,    <  'L„irr,SO.,   an 
reconverted  into  the  sulphide  by  reducing  agents. 
28, 
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Diacetaxyn.qihthyl  tulpktdt,  (CH3CO.O.C10Htt)2S,  is   obtained 
ii .■ijili'liyl  sulphide  with  acetic  anhydride ,  and crys- 
tallizes in  slender  white  needles,  melting  at  154°. 

D3»»sa>yn(^lkyUuipkidc,(C„U&.CO.O£uU^Jormse\oag- 
uled  wliitc  plates,  and  melts  at  208°. 

P-Diethtaynapiakyl  sulphide,  (CaH(O,C]0He)aS,  is  obtained  by 

beating  a  solution  of  the  sulphide  in  alcoholic  potash  with  ethyl 

iodide.    It  ia  almost  insoluble  in  alcohol  and  ether,  and  sparingly 

in  cold,  more  readily  in  hot  benzene;  it  crystallizes  in 

I,  uitIi  a  waxy  lustre,  and  melts  at  189°.* 

aaphthyl    sulphide,  [C1H6O(:NO,!)C10H:6].,S,  is 

bj    the  action  of  concentrated  nitric  acid  on  a  mixture 

:  soeding  compound  with  ether  and  11)  parts  of  acetic 

1 1  by  ice.    It  forms  thin,  golden-yellow  needles,  melting 

An  iaomeride,  melting  at  202°,  is  also  formed  by  the 

reaction  (Onufrowicz). 

Ireaj/naphiAyl    di&ulpkidc,    or   ft-Naphthol  disulpkide, 

H<  u  ^  H^Sj,  was  obtained   by   Lange   from   (9-naphthol   by 

/.  iih  canstk  Boda  and  sulpbuv.    It  crystallizes  in  white 

.   lting   at  210°,  which   are   only  slightly   soluble    in 

uliol,  but  readily  form  yellow  solutions  in  the  alkalis.* 

:  substance,  which  melts  at  169°,  is  also  formed 

I  iptantity  in  the  reaction  mentioned  above,3  and  may 

by  heating  /S-naphthol  with  sulphur  to  180*,  or, 

inpauied   by  the  monosulphide,  by  the   action  of  sulphur 

■  bromide  on  /S-naphthol  dissolved   in  benzene,     It 

from    benzene-   in   thin,   odourless,  sulphur-yellow 

i,  is  insoluble  in  water,  slightly  soluble  in  ether,  and  more 

in  benzene.     On  heating  with  copper  powder  it  is  con- 

monosulpbide,  into  £-dinaphthol. 

i  ditthyl  ether  forms  greyish  white  needles,  melting   at 

Th>'   diaettyl  derivative  is   a  yellowish,   hard,   indis- 

v  crystal  line  mass,  which  becomes  soft  at   130°  and   melts 

tibmeot/l  compound  forms  greenish  crystalline 

«  or  small  tablets,  is  only  very  slightly  soluble  in  alcohol 

ugly  in  cold,  but  freely  in  hot  benzene,  and 
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DIHYDROXYNAPHTHALENES,   C10H«(OH 

2615  1 :  \'Dihydroxy7mjiht}wUne,  or  a-iiapJUhotpiinol,  1 
tained   by  Groves    from   o-naphthoquinone   hy  boiling  i 
concentrated  hydriodie  acid  and  amorphous  phosphoi 
also  readily  formed  when  the  quinone  is  brought  into  i 
mixture  of  hydrochloric  acid  and  tin.*     It  crystallize 
water   in   long,   colourless   needles,   which  melt   at   17fi°.  1 
dissolve  freely  in  alcohol,  ether,  and  glacial  acetic  acid,  but  jj 
slightly  in  boiling  benzene,      Oxidizing  agents  n 
a-napnthoquinoiio. 

ZHactt-n-naphthoquiitoi,   C10He(QCO.Cil^)v   is    formed  > 
the  quinol  13  heated  with  acetic  anhydride  and  anhydrous  si 
acetate,  and  crystallizes  from  alcohol  in  transparent, 
six-sided  tablets,  melting  at  128—130"." 

Dichlw~a-iia]>ht}wqitmol,    C10H (C1j(OH)j,    was    prep* 
Grabe    by   heating   dichlor-a-naphthoquinone   with    1 
acid   and   ordinary   phosphorus.      It  crystallizes  in   c 
prisms,   which   rapidly   become  coloured   reddish   in 
melt  at  135°,  and  are  only  sparingly  soluble  in  boiling  t 
Its  diacdate    crystallizes  from  alcohol  in  long,  colourless,  ■ 
needles,  which  melt  at  236°,  and  sublime  in  long  prii 

3-Brom-a-naphthoquinol,  CjdHjBrCOHJj,  ia  formed  by  I 
action  of  sulphur  dioxide  on  broinouaphthoquinone,  t 
crystallizes  in  small  needles,  melting  at  193°.* 

1 :  i'-Dihydroxynaphthaiene  is  obtained  by  fusing  1 :  4'-tiaph- 
tholsulphonic  acid  *  or  1  :  4' -naphthaienerlisul  phonic  acid  :  with 
caustic  potash.  In  order  to  prepare  it,  the  former  acid  is  heated 
to  200"  with  caustic  potash  for  about  a  quarter  of  an  hour,  until 
a  small  portion  of  the  mass  dissolved  in  water  no  longer  gives  a 
red  but  a  blue  colouration  with  1  :  4'-diazonaphthalenesulphoniC 
acid.8  It  crystallizes  in  small  prisms,  which  melt  at  258 — 260°, 
sublime  in  long  needles,9  and  are  scarcely  soluble  in  benzene  and 
light  petroleum,  sparingly  in  water,  and  more  readily  in  alcohol 

1  Anaalrn,  167,  W. 
1  Knrn,  Htr.  17,  3025. 
>  Brtmnu,  Utr.  21,  386. 

1  :■   •    /■»;/.  8m  Chim.  24,  G13 :  Rernthsi-ti  ud  Samper,  Am  20.  » 
r  Atmatrong  and  Wjww,  Prte,  cKcm.  An  1887,  U> 

*  Brdnann,  Amai™,  247-  35". 

*  Ewer  ji    :  iMUmMmT,  2,  1012. 
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wd  facial  acetic  acid.    It  reduces  the  Baits  of  copper  and  silver. 

Lid  its  alkaline  solutions  take  the  colour  of  potassium  per- 

Magwftte  solution  when   they  are  exposed  to  the  air,  finally 

beaming  brown.     The  fine  blue  colouration  which  1  : 4-diazo- 

Tdjih i halenesul plionic  acid  produces  in  its  alkaline  solution   is 

into  a  light-red.    These  colourations  resemble 

Aae  of   litmus,  but  are    much   brighter ;    when    the   alkaline 

Unrated  with  carbon  dioxide,  the  intermediate  violet 

dade  is  produced,  just  as  with  litmus. 

[:f-Diaeetodihj/drixcj/naphthalene  separates  from   alcohol   in 

rystala,  which  melt  at  159 — 160*. 

1  ■Y-/.iihi/rlrwtint<j>iit/it'.!tiie   was    obtained    by   Erdmann  by 

fining  7  grins,  of   naphthosultone   (p.  103)   with   30  grms.  of 

■  ih  and  10  cc.   of  water;  potassium    1  :  l'-naphthol- 

Iphonate  is  first  formed,  the  whole  mass  becoming  yellow,  and 

rature  is  then  raised  to  200 — 230"  for  15  to  20  minutes. 

id   is  decomposed  with    160  cc.  of  hydrochloric  acid 

cent.,  and  brought  into  solution  in  500  cc.  of  hot 

Moling,  I  :  I'-dibydroxynaphthaliiii'  rryslallizes  out 

I  long,  white  needles,  melting  at  140°.     It  is  sparingly  soluble 

id  light  petroleum,  readily  in  ether  and  benzene,  and 

from  a  mixture  of  toluene  and  light  petroleum  in 

Inset  of  small  plates.      It  has  a  permanently  biting  taste,  and 

v.  .lor  which  causes  sneezing.     Its  alkaline  solution 

pa  a  deep-violet  colouration    with  1 :4-diazona.phthalenesuI- 

ioaic  acid,  which  is  converted  by  acids  into  a  fine  cherry-red.1 

1 . 1'-Diaeetodikydrcaynaphtkalent  forms  small,  silvery  plates, 

i..l!iDgat  1+T— lW. 

I   i-DAydroscynapkthalcne,   or    jH-naphtkogutnol,   is    readily 

i)    #- naphthoquinone   i3  dissolved    in    concentrated 

■Ijiburous  acid,  and  soon  separates  out  in   elongated,  silvery 

I:  melt  at  60°.     Its  yellow  alkaline  solution  becomes 

be  air,  and  its  aqueous  solution  irritates  sensitive 

■    i  he  skin  so  violently  that  they  become  red   and 

enfly  inflamed,  and  sometimes  even  ulcerated.* 

tKaato-fi-napkthoqiiinol  crystallizes  from  glacial  acetic  acid 

■mall,    wtll-developed,    tra  us  parent    plates,    which    melt    at 

Kora), 

.'jihtkciquiiiol,   C10HtCl{OH)2,    is   obtained   by   the 
ion  of  sulphur  dioxide  on  a  solution   of   cbloro-/3-naphtho- 

1   Knlmaiin,  lot.  til. 

*  Liebennaiin  ami  Jacobsea,  jftinaUn,  211,  58. 
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quinone  in  acetic  acid,  and  crystallizes  from  hot  water  in  Ion 
needles,  melting  at  116 — 117°.' 

Dichloro-fi-Tutphtkoqitinol,     C^H^Cl^OH)^      focus 
needles,  melting  at  126V 

Nitro-j3-naphtko<juinol,  C^H^NO^fOH)^  is  formed  by  the 
action  of  a  hydrochloric  acid  solution  of  stannous  chloride 
or  lit'  sulphurous  acid  on  niti'o-/3-naphthoqiimone;4  it  crystallize* 
from  alcohol  or  benzene  in  carmine-red  tablets,  and  from  acetic 
acid  in  prisms,  melts  at  laO'o",  and  sublimes  without  decom 
position  in  long,  red  needles. 

1 :  3' ' -Dihydroxynaphtlialem  was  prepared  from  /3-naphthyl- 
amine-y-sulplionic  acid  by  converting  this  into  the  conwpgttdfnf 
nap htholsul phonic  acid  and  fusing  the  latter  with  caustic  potuk' 
It  may  also  be  obtained  from  the  disulphonic  acid,  which 
formed  when  £-naplithylamine  is  sulphonated  at  temperature* 
below  150°.°  It  crystallizes  from  hot  water  or  benzene  in  short 
prisms,  melting  at  \Zo'h°.  Its  alkaline  solution  has  a 
blue  fluorescence,  but  rapidly  acquires  a  reddish  colour  in  the  air. 

1  :  3'-Di"nlndih;/'/riui/itjrphth<iknr  crystallizes  from  alcohol  in 
well  formed  prisms,  and  melts  at  73". 

1  :  i'-Dihi/Jron/nuplithatene  is  obtained  by  fusing  £-napb- 
tliol-a-sulphonic  acid  with  caustic  potash.  It  crystallizes  from 
boiling  benzene  in  small,  white  needles,  which  molt .  i 
dissolve  very  readily  in  alcohol,  less  easily  in  water.  Its  solu- 
tions become  coloured  brown  in  the  air  and  give  a  deep-W"* 
precipitate  with  ferric  chloride.  Its  alkaline  solution  rapid! J 
absorbs  oxygen,  the  di  hydroxy  naphthalene  being  destroyed  and 
the  solution  turned  black. 

Dietkyl-l  ;  %-dihydroxynaphthalent  is  readily  soluble  in  alcokm 
and  ether, from  which  it  crystallizes  in  needles  or  prists 
at  67°.7 

JJiaceto-1  :  2' -d  Hi  ydrox-y  naphtha  Inie  crystallines   from 
in  rhombic  tablets,  which  melt  at  108*. 

2 :  Q'-IHhydroxynapkth-alene   is   funned    when   #-naphthol-(9 
sulphonic  acid   is  fused  with  caustic  potash,  and   is 
soluble  in  water,  readily  in  alcohoL     It  crystallizes  in  nacreou 
plates,  melts  at  215—216°,  and  sublimes  without  dri- 
lls alkaline  solution  becomes  brown  in  the  air  (Emma 

1   PiBUfch  uml  Ziiu-k*.  Bet.  19,  8401  Bit.  19,  3*93. 

*  Groves,  Jon,  !    299.      '  ZMrtlfng,  Btr,  23,  117. 

'  CImu,  ,/.  I'r.  Own.  II.  39,  :*!"'- 
rt.  Amain,  241,  3tf8. 


lapbthalene  obtained  from  /3-naphthalenedi- 
Bolphonic  acid  should  be  identical  with  this  substance.  It 
crystallizes  in  thiu,  lustrous  tablets,  which  become  black  when 
batted  below  200" ;  its  alkaline  solution  is  stable  in  the  air. 
Hid  is  coloured  a  splendid  red  by  a  small  amount  of  o-diazo- 
khL'  Phosphorus  pentachloride  converts  it 
3  -dichloronaphthaleue. 

taphthalene  crystallizes  from  alcohol  in 
■Iky  plates,  molting  at  162°. 

■  ohthahnt  tonus  lustrous  plates,  melt 
anert). 

ifphtkaleTu  is  obtained  by  fusing  a-uaphthal- 

wduulphonic  acid  with  caustic  potash  or  soda.     It  crystallizes 

hei  hot  benzene  in  long  needles  and  from  water  in  fine  needles 

which  melt  at  186"  (Weber),  or  190°  (Clausius)  and 

■Mime  at  n  higher  temperature  with  partial  carbonization.    Its 

•Inline  and  ethereal  solutions  gradually  become  black  in  the 

ling  powder  produces  a  fugitive  red  colouration  in  the 

ilntion,  whilst  nitric  acid  gives  a  simdar  but  more 

ydraet/naphthaltM,   C1,]HB(OCH.j),!,  is  formed 

irojtynaphthaJene  i.=  heated  to  1.50°  with  methyl  iodide 

■d  caustic  potash.     It  forms  nacreous  plates,  melting  at  104°." 

-8 :  i'-hydroxynaphihaltne,  C^H^OCO.CHj),,,  was  ob- 

v  the  action  of  acetyl  chloride  on  dihydroxy- 

MfdithaUtie ;    it    crystallizes    from    alcohol    in    small    plates, 

r  129*  (Weber),  136"  (Clausius). 

■■  )LZ<Mlihy</ri>;ntn//p)Uitatene,    CnjH^OCO.CflHs),    forms 

■all  plates,  melting  at  138—139°. 

,/naphlhaIcne    (1:1';    2:2'),    C10H(Cls(OH)j, 

■  farmed  when  chlorine  is  passed  into  a  cooled  solution  of  2  :2'- 

fiydroxyuaphtbalene  in  ten    parts   of  glacial   acetic  acid.     It 

fcrnu  coarse,  white  needles,  melting  at  192°.    Its  diacetate  forms 

ilting  at  195°.* 

r.<-2  :  2'-'iiJ.rt'iiiydronajih/-halem,    CjoHgCl^Oj,    is    ob- 

by   the    continued    action   of    chlorine   on   dihydroxy- 

"  roe  in  acetic  acid  solution.     It  forms  colourless,  octo- 


,    Vomjt.    JUnd,    64,   S59 ;  WichtlluiUH    Biid    DarmateiltKr,    AnnaUn, 
!  Crahani,  Joun,  Chrm.  Sac.  1S81,  1,  139. 
r.    9,  60S  :  Wi-ber,   Ber.    14,   2008  ;  ClnuniiiH,    Ber.  23, 
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hedral   crystals,   which   are    sparingly   soluble   in   alcohol  and 
glacial  acetic  acid,  and  nielt  and  decompose  at  2G0*> 

Tctrachloro-2  :  Z'^ihydrvxijnapldhikiu-,  CIOH2C1,(OH),,  a 
formed  on  the  reduction  of  the  preceding  substance  by  means 
of  stannous  chloride.  It  crystallizes  from  alcohol  in  I<<tu;. 
slender  needles,  melting  at  176°.  The  acetyl  compound  forms 
white  needles,  melting  at  196°.  The  constitution  of  these  three 
substances  is  not  yet  accurately  known, 

2 :  2 ' -Dithionapltikol,  C10H„(SH)j,  is  obtained  by  reducing 
a-naphthalenedisulphochloride  with  zinc  dust  and  dilute 
sulphuric  acid  l  or  tin  and  hydrochloric  acid.2  It  is  very  slightly 
soluble  in  cold  alcohol,  ether,  light  petroleum  and  toluene, 
crystallizes  from  hot  alcohol  in  nearly  plates  ;  melts  at  180 — 181' 
(173—174°  according  to  Ebert  and  Kleiner),  and  boils  at  210' 
under  a  pressure  of  15  mm.  It  is  stable  in  the  air  but  rapidly 
absorbs  oxygen  in  alkaline  solution,  a  white  precipitate  being 
formed.  Lead  acetate  produces  a  deep  yellow  precipitate  is 
its  alcoholic  solution,  but  no  precipitate  is  formed  when  hydro- 
chloric acid  is  present, 

2  :  2'-£Hacctoditkionaphtho!,  CmH^SCOCIL.),,  forms  coloorlf* 
crystals  melting  at  about  110°. 

2:2'-DibenzodUhionapktkol,  CuHgCS.CO.CoHJ^,  forms  ailky 
crystals  and  melts  at  152 — 153°. 

2  :  Sf-ZHthionaphtholcyanate,  CWH6(SCN)J(  is  prepai 
iiction  of  cyanogen  chloride  on  the  lead  salt  of  dithionaphthol 
suspended  in  alcohol.     It  crystallizes  from  glacial  acetic  acid  in 
fascicular  groups   of    needles,   molts   at    78°  and     cannot  he 
sublimed.8 


THE  NAPHTHOQUINONES,  C10H,Or 


oves  by 


2616  a- Naphthoquinone    was    first    obtained     by    Groves 
oxidizing  naphthalene    dissolved    in   glacial   acetic    acid 
chromium  trioxide.*     It  can  also  be  easily  obtained  by  gradual!; 
adding  a  1-2   per  cent,   solution   of  chromium   trio) 
boiling  solution  of  1 : 4-diamidonaphthalene  hydrochl  1 
dissolving  a-naphthylamine  hydrochloride  in  a  large  quantit 
of  boiling  water,  adding  a  little  sulphuric  acid,  and  then  gnult 


■'■hn..  Btr.  23,  - 


■ 
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naming  it  into  the  oxidizing  solution.1     It  is  also  formed  by  the 

•ixuhtiun    of   «- naphthoic    1  :  4-amidonaphthol,3  &c.     In    order 

it,  4U0  grms.  of  chromium   trioxide  are   dissolved 

DA  of  acetic  acid  of  80  per  cent,  and  well  cooled  with 

ire,  a  solution  of  100  grms.  of  naphthalene  in   1,000  grms  of 

glacial  acetic  acid  being  then  gradually  added  and  the  mixture 

illuwi-d  to  stand  for  three  days  at   15 — 20".     The  solution  ia 

on  diluted  with  S'5  litres  of  water,  and  the  precipitate  washed, 

dned  in  the  air  and  finally  recrystallized  from  light  petroleum.' 

hoquinone  crystallizes  in  sulphur-yellow,  asymmetric 

Wwtlaa,   which  have  a  penetrating  odour,  resembling  that  of 

Wzoquinone,  melt  at    125°,  and   readily  sublime  and  volatilize 

vifcb  steam.     It  is  slightly  soluble  in  water  and  light  petroleum. 

nadily  in  ether  and  hot  alcohol,  and  forms  reddish-brown  solu- 

UfflB  in  the  alkalis.     Sulphurous  acid  does  not  readily  act  upon 

it  whilst  nitric  acid  converts  it  into  phthalic  acid. 

a-Sapkthoquiiihydronf;  Cl0H„Oj  +  C10H„(OH)5,  is  formed  by 
At  partial  reduction   of  a -naphthoquinone,  and  separates  out 
crystals   when  the  solutions  of  its  constituents  are 
toed  (On) 

•-Naphthoquinone  closely  resembles  benzoquinone,  both  in  its 
physical  and.  chemical  characteristics.  Like  this  it  is  formed  by 
tta  oxidation  of  para-compounds  and  behaves  sometimes  like 
xliketone,  sometimes  as  a  peroxide.  Its  constitution  is  there- 
toe  expressed  by  the  following  tautomeric  formulas: 


HC      CO 
#\/\ 

EC     C      CH 

I       II       II 

HC     C     CH 

%/\/ 

HC      CO 


HC      C 

HC      C  O  CH 

I       II    I    I 
HC      C  O  CH 


HC      C 


ff mtpftrt rmYttifttif.  C^H^ClOj,   is    formed    when    2 : 4- 

-naphtbul    is    oxidized    in   acetic    acid   solution   with 

trioxide  or  nitric  acid,5  and  by  the  action  of  chroi 

5  AnnaUn,  183,  2*2  "nd  248. 


■nd  Dittlf 
*r.  14,  leoo. 
SrviKJia  anil  Nulling,  Bcr.  12, 
J",  111,  6ft 

trin'i  Bandb.  3,  1  SI  ;  w*  also  i'litupton,  Ji 
i,SS4;  JuppiinJ  Miller.  Journ,  Chan.  Sw-  1861,1,320. 
it*».  Bfr.  21,  SM  ;  ZiEcke,  Bur.  21,  1027. 
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trioxide  on  1  : 3-dichloronaphtbaleue.1  It  crystallizes  frot 
alcohol  in  lung,  golden-yellow,  lustrous  needles  and  melts  ■ 
117—118*. 

•2  :  S-hkhlQr-a-naphthoqmntmc,  G^f^ifi^  was  obtained  V 
Laurent  by  boiling  chloron  aphtha!  ene  tetrachloride  with  tStB 
acid,  and  was  named  by  him  "  Oxide  de  chloroxennaphtosev" 
whereas  Gerhardt  subsequently  termed  it  "  chloroxynaphthalen 
chloride."  Grabe  then  pointed  out  that  it  resembled  U» 
chlorinated  benzoquinones  in  every  respect,  and  must  be  COD' 
sidered  as  a  derivative  of  the  then  unknown  uaphthoquinow 
and  he  afterwards  confirmed  this  view  by  bis  researcbei.1 
Laurent's  method  does  not  readily  give  a  pure  product,  but 
Griibe  found  that  it  can  readily  be  obtained  pure  by  mixing 
napbthol  yellow,  as  in  the  preparation  of  chloruul  fro 
with  3  to  4  parts  of  potassium  chlorate  and  bril 
mixture  into  hydrochloric  acid  diluted  with  an  equal  volum* 
of  water.  The  reaction  is  aided  by  gentle  heat,  and  after  al 
the  naphthol  yellow  has  been  used,  potassium  chlorate  i 
gradually  added  until  the  yellowish-red  oily  product  change* 
into  yellow  crystals,  which  are  then  washed  with  hot  water  wk 
cold  alcohol  and  re  crystallized  from  hot  alcohoL 

It  may  be  obtained  in  the  same  way  from  a-napbthol, 
and  is  also  formed  by  the  action  of  chromyl  chloride  cm  m 
acetic  acid  solution  of  naphthalene,6  or  by  oxidizing  dichlof- 
a-uaphtholfl  or  S-tetrachloronaphthalene  7  with  a  solutioii  o 
chromium  trioxide  in  glacial  acetic  acid  and  by  pasfiDj 
chlorine  into  a  solution  of  chlor- a- naphthoquinone  in  aoeti 
acid  (Zincke). 

It  is  insoluble  in  water,  sparingly  soluble  in  cold  alcob 
and  ether,  and  crystallizes  from  hot  sdcohol  in  well  develops 
golden-yellow  needles,  which  melt  at  189°,  but  sublime  in  ton 
yellow  needles  or  small  plates  at  a  lower  temperature.  It  form 
it  carmine-red  solution  in  boding  caustic  soda  solution,  clllorox; 
uaphthalenic  acid  (p.  133),  which  corresponds  to  chloraiul 
acid,  being  formed.  It  combines  with  potassium  b> 
form  compounds  resembling  those  formed  by  ehloranil  with  th 
substance   (Part   III.   p.    161).     On   heating   with   phosphon 


23,  8S5. 
1  Anruilen,  149,  li 
■ 
. .  2.  MB. 
udKUka,  H-r.  19,  ma. 
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ride   (0    1»0 — 200",   it  is  converted   into  pentachloro- 
ne,  and  it  is  slowly  oxidized  to  phthalic  acid  by  boiling 

hthoquinone  ditfdoride,  Cl0H4Cl,Oy  is  formed 
preceding  compound  is  heated  to  230°  with  manganese 
ad  hydrochloric  acid.  It  crystallizes  from  ether  in 
mrien  prisms,  which  melt  at  117°  arid  readily  sublime. 
chloride  converts  it  first  into  the  dichloroquiuone.1 
■  lit  with  alcoholic  potash  it  yields  o-tricbloracryl- 
feoxoic  acid,  CO, :  CCLCO.CaH4.COOH,  and  Zincke  therefore 
jt  to  be  tetraehlor-a-dikeiohydrcmaphthalenc.'1 

yphthoquinoae  is  obtained  together  with  di- 

irophthaiide  when  1  :4-dichloronaphthateiie  is  oxidized  with 

I  noxide  iu  acetic  acid  solution,  and  crystallizes  from 

tfeohol  in  long,  yellow  needles,  which  melt  at  174°  and  readily 

htor-a-napMhoquinone  has  been  prepared  in  the 
■m  way  from  1 : 2-dichloronaphthalene,  and  sublimes  in  yellow 
awrfles  melting  at  181V 

t&r~o-naphikoquinont  is  a  product  of  the  oxidation 
*J:3'-dichloronapbthalene,  crystallizes  in  deep-yellow,  slender 
MdLes,  which  melt  at  1*8—149°,  and  forms  a  dark-red 
■Won  in  caustic  potash.6 

TritAlor-ti  CjgHjC^Oj,  is   formed    in    small 

1»lity,  together  with  phthalic  acid,  when  u-dichlor-a-naphtho- 
■ttone  is  oxidized  with  nitric  acid.     It  crystallizes  iu  yellow 

■  ■j.:>'r.1' 

phthoqninone,  O10HXU+Oa  (CI  =  1' :  2' :  3' :  i') 
•I.  accompanied  by  a  little  tetrachlorophthalic  acid. 
Lachloron&phth&lene  is  heated  with  fuming  nitric  acid 
i  10".  It  crystallizes  in  long,  yellow,  lustrous  needles, 
lu0°,  sublimes  without  decomposition,  and  is  oxidized 
il'Iv    heated   with  fuming   nitric  acid    to  tetrachloro- 

■  Jul  von  der  Lippe). 
U/r-a-najihtkvqiiinont,    Cl[(HCIs02,  is   formed    by  the 
•edition    of     heptachloronaphthaleue    with    nitric    acid,   and 
'H'UlIizes    from    chloroform  in    lustrous,   golden-yellow  plates, 

'Qat,Brr.  19,  [142. 

'  tatir  «a.I  Owk»y,  Annnlen,  355,  366.     Cf.  Cluuii,  J.  Pr.  Chen.  41,  2SS. 

19,  1154.  '  IlL-llatruiii,  Bcr.  21,  3267. 

1  i  .xit  ml  II  lilli  t .  Ser.  18,  30(3. 

■  .,1,1k.-,  Mir.  16,  lOlu. 
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which  melt  at  217°  and  sublime  in  long  needles.     It  is  oxidist* 
to  tetrachlorophthahc  acid  by  chromic  acid.1 

Percklor-a-naphtkoquinont,  C^Cl^Oj,  was  obtained  by  Laurenl, 

who  termed  it  oxide  dt  chloroxtntwphtali-w,  by  boiling  heichloro- 
naphthalene    with    nitric  acid.      It  eryskdlizes    from 
very  lustrous  yellow  plates,  which  melt  at  a  high  temperate 
and  sublime  with  slight  decomposition.* 

2617  Trwhlor-a-kct<mapkthatene,  C^HgCljO,  is  formed  wild 
chlorine  is  passed  into  a  well-cooled  solution  of  a-naphtiio!  a 
"10  parts  of  glacial  acetic  acid  until  the  dark  -col  ou  red  liquid 
becomes  light  and  an  excess  of  chlorine  is  present, 
also  be  obtained  by  the  action  of  chlorine  on  dichlor-n-naphtliol 
and  crystallizes  from  hot  benzene  in  large,  transparent.  flit 
prisms.  It  is  sparingly  soluble  in  alcohol,  somewhat 
freely  in  glacial  acetic  acid.  On  boiling  with  dilute  alcohol  it 
is  converted  into  chlor-a -naphthoquinone  : 


C8H,; 


CO — CC1 

(      II 

\CCL— CH 


.CO— CC1 

■■  CSH ,<  ||         -1-  2HCL 

xCO-CH 


Aniline   converts    it   into   uaphthoipiinonedianilide,  and 
reduction  it  yields  dichlor-a-naphthol. 

Telrachlor-a-ketonaphtltalcne,    C^HjOljO,   is    formed   in  W> 
modifications  when  trichlor-a-naphthol  is  suspended  in  glacil 
acetic  acid   and   treated  with  chlorine,   without  being  cooli 
A  portion  of  the  a -modification  crystallizes  out  on  standing 
small,  transparent  rhombohedra,  resembling  those  of 
which  become  yellow  in  the  air,  melt  at  104 — 105°,  and 
moderately  soluble  in  hot  alcohol. 

The  #- modification  separates  from  ether  in  lustrous,  tr 
parent,  rhombic  crystals,  resembling  those  of  topaz,  which  1 
at  93 — 94°  and  assume  an  amethyst  colour  in  the  air.  On  l.ea 
with  alcohol  or  acetic  acid   it   is   partially  converted  into  tl 
a-modification. 

Both  forms  are  converted  into  dichlor-a-naphthoqi 
boiling  with  alcohol : 


CO — CC1 
CeH.<^  ||         +  H..o 

■GCI,— CC1 

'  Clwunnd  Wrnrlik,  tirr.  19,  ]](,!.. 


,co— ca 

■  C.H  /  II 

^CO— CC1 
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igentt  convert  both  of  these  substances  into  triclilor- 
uphthol,  and  they  both  yield  hydroxychlcronaphthoqninone 
k.  133)  on  treatment  with  dilute  alcoholic  potash. 

i]  ate  treated  with  concentrated  caustic  potash  and 

■':"!. -Li  il ther  hand,  the   didiWuhydruxyindene- 

irbnxylic  acid  fp.  10)  which  was  first  prepared  from  diehloro- 
[tlinone,  is  formed;  the  formation  of  this  substance 
>c  only  be  simply  explained  in  the  following  manner  : 

HO.        .CO.OH 
CO — CCL  >C< 

|  +  2HsO  =  C6H.<      )CC1  +  2HCL 

\)C1=CCI  \cg 

This  compound  is  therefore  tautomeric,  hut  it  has  not  yet 
been  ascertained  which  of  the  above  formulae  corresponds  to  the 
t-iaii  which  to  the  /S-modi  fixation. 

i  -a~ketokydronaphthalent  or  Trtcklttrokettmaphthaletu 

'     .'If.1 'hO,  >3  formed  when  the  process  employed  for 

tie  preparation  of  the  tricbloroketone  is  modified  by  saturating 

ritb  chlorine  and  allowing  it  to  stand.     It  is  sparingly 

.    alcohol,    more  freely  in  acetic  acid,  and    readily  in 

>!ii  which  it  crystallizes  in  small,  almost  rectangular, 

trie   tablets,   melting  at   156 — 157°.      When  acted 

Upon  by  reagents  it  in  many  cases  yields  the  same  products 

rachloroke tone,  since  it  passes  into  this  with  loss   of 

ic  acid. 

I  -  tohydronaphthalcne,  or    Tetruchlvroketonaphthatene 

faUoridt,  CBH,C'laO,  is  obtained  when   the  tetrachloroketones 

tn    ]  iu — 150°   with   manganese   dioxide  and   con- 

lydrochloric  acid  for  six  to  eight  hours.     It  is  readily 

:  letizene  and  hot  alcohol,  and  separates  from  glacial 

in  bard,  apparently  monosymmetric  crystals,  melting 

l  I  i  reduction  it  yields  trichlor-n-naphthol.1 

ipMho^uinone     (Br  =  2    or    3)    is    obtained    when 

pbtbo-£-quinonoxime     is    heated    with    hydrochloric 

inns  brown  crystals,  melting  at  200 — 201°.a 

Won-a-naphthoquinone,  C10H4Br2O2,  is  formed  when 

*  «dnlio«  of  a -naphthoquinone  is  heated  with  bromine  and  a 

in  the  boiling-point.     It   crystallizes   from   alcohol 

■  deitW,  yellow  needles,  and  melts  at  218'4".s 

&*&*,  fht.  21,  1027.  '  Rroinmo,  Ber.  21,  336. 

'  Miller,  Ber.  17,  35B  K. 
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,8-2  : 3-Dibrom~a-naphtkoqiiin<me    was  prepared   by   hi 
^-naphthoquinone  with  bromine,  iodine,  and  watei . 
from  hot  alcohol  in  granular  masses  of  needles,  and  sublime) 
small,  well-formed  needles,  which  melt  at  151*5°. 

Both  of  these  compounds  yield  phthalic  acid  on  oxidation, 
should  therefore  be  identical.     In  any  case,  they  require 
investigation. 

1  ;  4s-Di/>rom-a-naphtkoquintmc  is  formed,  together    with 
bromophtlialide,  by  the  oxidation  of  1 :  4-dibromoDapblt 
in  acetic  acid  solution  with  chromium  trioxide.     lr 
in  water  and  only  slightly  soluble  in  cold  alcohol,  but  ery-t 
from  hot  alcohol  iu  bright,  golden-yellow,  lustrous  m .■<■■ 
melt  at  171 — 173°,  and  are  volatile  with  steam.     It   ii 
oxidized  by  potassium  permanganate,  but  without  the 
of  phthalic  or  bromophthalic  acid.1 

Ti'trabrom-a-na-phfkoquiiwne,  Cl0HjBr,Ot,  has  been  obtained 
by  the  oxidation  of  pentabrom-a-naphthol  with  nitric  acid,  ami 
crystallizes  in  small  plates,  melting  at  265°.' 

2618  ar-Tetrakydro-a-naphthoquinone,  CflH^.C4HjO 
tained    by    Bamberger    and    Lingfeld B    by    b 
process   for  preparing  benzoquinoue  from  aniline   to  ar-teti** 
hydro-a-naphthylamine.    It  is  almost  precisely  similar  to  benio- 
quinonc  in  all  its  physical  properties,  and  melts  at  55'5°. 

aT-Tetrahydro-a-iiaphthoquinol,  C0HB.C(H;(OH)j,  is  formed  by 
reducing  the  above  compound  with  sulphurous  acid 
hydrazine.     It  crystallizes  in  aggregates  of  slender,  1 
silky   prisms,  and   sublimes  almost   without   deconi| 
well-formed    needles,   melting    at     172—172*5".       The   um»l 
solvents  dissolve  it  readily,  with  the  exception  of  cold  waWr 
in  which  it  is  only   sparingly   soluble-      Oxidizing  agents  re* 
convert  it  into  the   quiuone,   and  on    partial   oxidation  wifl 
potassium  dichromate  in  the  cold,  the  quwti 
This  substance  is  also  formed  when  boiling  aqueous  solutioMO 
the  quiuone  and  quinol  are  mixed,  and  separates  in  long,  browo 
filiform  crystals. 

agio.  ^-Naphthoquinone,  Cl0HaOj,  is  readily  form 
oxidation  of  ainido-jS-naphthol  with  chromic  acid  soli 
crystallizes   from   ether  in   red    needles,   resembling   those  o 

■ 
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■■tiMmium  trioxide,  and  from  benzene  in  small,  yellowish-red 
wits,  which  are  insoluble  in  water.  It  differs  from  the  a- 
MDpoaDd  in  being  odourless,  in  not  being  volatile  with  steam, 
mil  id  carbonizing  and  decomposing  at  116 — 120°.  Its  yellow 
ilkaline  solution  readily  absorbs  oxygen,  and  it  is  oxidized  to 
ffalhiuic  acid  by  the  continued  action  of  nitric  acid  or  potassium 
>  manganate. 

be  substituted  groups  in  nmido-,9-naphtb.ol  have  the 
(wit mn  1  : 2,  the  constitution  of  ^-naphthoquinone  is  repre- 
micd  by  the  formula: 

HC      CO 

HC     C      CO 

I      II       I 
HC     C      CH 

VA/ 

HC      CH 

i-Chhro-0-napktAoquinone,  C10Hfi\O2,  is  obtained  when  dry 

passed  into  acetic  acid  in  which  £- naphthoquinone 

impended.     It  crystallizes  from  hot  alcohol  in  red  needles. 

ell    with   decomposition    at   172\     It  forma  a  reddish 

Wown  solution  in  caustic  soda,  hydroxychlor-a-naphthoquinone 

baig  formed    by    isomeric  change  from  the  corresponding  /3- 

.  hich  is  doubtless  the  first  product.1 

I'i  (he  formation  of  this  substance  a  portion  of  the  chloro- 

tnust  be  reduced  to  chloroquiuol  : 

CO— CO  .C(OH)=C.OH 

XflS  I  +  H,0  =  C6H4<  I 

X!H=CC]  \m — CC1 

CO CO 

+  C.H  / 


CO CO 

K         J. 

NOYOH)=CCI 


C(OH)=CCl 


CO— C.OH 


NJ(OH)=CCl  XJO— CC1 

ftbro-P-Mpfitkotpuiume   duhhruie,  or    T-rijMwod.il 
l^tialcne,   C10Hs('],O,,   is   obtained   when    the    solution 
ip'terl  with  chlorine  and  allowed  to  stand: 


XX)— CO 
C.H,/  | 

MJHzzCCl 


CO CO 

■CHC1— CC1, 

Mich,  Ber.  19,  2103. 


■  CI,  -  C,H,( 


It  crystallizes  from  glacial  acetic  acid  or  a  mixture  of  ether  an<! 
light  petroleum  in  large,  lustrous  nionosym  metric  prisms,  which 
contain  two  molecules  of  water,  and  melt  at  112"  with  loss  f>\ 
water.1  Like  other  similarly-constituted  compounds  it  probably 
contains  the  group  C(OH)s.C(OH)r  When  heated  to  ISO3,  it 
decomposes  into  hydrochloric  acid  and  dichlorc-/S-naphthoqui- 
none.  It  is  converted  by  alkalis  into  trichlorohydroxybydruv 
denecarboxylic  acid  (p.  8). 

3:&-IHchhro-/3-/iap}tihoquinone,CiaH.iCLiQi,is  best  prepared  by 
suspending  l-amido-/?-naphthol  in  glacial  acetic  acid  and  passing 
in  chlorine  until  almost  complete  solution  has  taken  place.  It 
is  also  formed  by  the  oxidation  of  trichlor-a-naphthol  with 
nitric  acid  (p.  92),  and  crystallizes  from  hot  acetic  add  M 
benzene  in  red  plates  or  thick,  brownish-red  tablets,  which 
melt  at  184°  aud  sublime  without  decomposition.  It  is  converted 
into  dichlorohydroxyindcnecarboxylic  acid  (p.  10)  by  cold  diluto 
caustic  soda  solution. 

Dtekli*ra-/3-jta2>hthvq)iittimt: ■  tlkhloriclc, ot  T?-lmhh>r<x/ik''tc>hy>in'- 
naphtfialene  is  formed  when  the  liquid  is  saturated  with  chlorine 
and  allowed  to  stand  : 


CO — CO 


CflH4<  I         +  Q,  =  CflH4< 

\CCL=CC1  ^CCl*— CCL, 

On  the  addition  of   water  it  is  precipitated  in  small 
having  a  satin  lustre,  and  containing  three  molecules 
which  are  lost  at  100 — 105".     The  anhydrous  comprn 
yellow  solutions  in  absolute  alcohol  and  glacial  acetic 
which   it  separates   in   light  sulphur-yellow,  lustrous 
which  melt  at   90 — 91°,  and   decompose  at  about   180* 
formation  of  dichloro-/9-naphthoquinone.     It  is  converted  b? 
caustic  soda  into  dichJc«)ketobjdroxyhydrindio  acid. 

ZHekloro-fi-Jutonaphihalene,  C^H^C^O,  is  formed  when  tho 
calculated  amount  of  chlorine  is  passed  into  a  solution  "' 
a-chloro-£-naphthol  in  acetic  acid  solution  : 

,CCl=C.OH  -CCL-CO 

ceH4<        i         +  a,  =  c.h.<         i      +  Ha 

XCH=CH  XJHz=CH 

It  is  a  thick  liquid,  which  is  converted  into  anilido-£-G 
quinone  by  the  action  of  aniline  on  its  alcohi  ! 


TETHACHLQRO-fl-KETOHYDRONAPHTHALENE 
Ids   naphthoquinouedianilide  when  acted   upon  in  acetic 

«o  ^-Tridihro-fi-ketonaphiAakjte,  <  !10H5C1S0,  is  obtained  by 
■Murine    nn    1 :  +-dicli]oro-/9-imphthol1   and    has 
fore  the  following  constitution  : 


C«H. 


CCI=CH 


iflc,  white  needles,  or  clear  rhombic  crystals,  and  is 
into  l.y'ir<ixY-(i-n;i]'lithL"[iiiuoue  by  alkalis. 

"A  hc.      The    formation   of    this  sub- 

«uxt  bat  already  been  described  (p.  94).     It  may  be  readily 

lajniind  by  dissolving  /9-naphthol  in  ten  parts  of  glacial  acetic 

itil  the  liquid  smells  strongly  of  it. 

•kl  then  pouring  it  into  an    equal   volume    of   alcohol.      It 

s    from   hot   alcohol  or   glacial  acetic    acid    in    thick, 

■sh  needles,  and  from  ether  in  targe,  monosymmetric 
which  melt  at  95 — 116°.  Dilute  alkalis  convert  it  into 
rchlor-a-  naphthoquinone,  and  reducing  agents  into 
eh]oro-£-naphthnl. 
I  Titraehloro-ft-kttoHaphthalrne,  CluH401/>4.  i»  formed  when 
EdUtrine  il  passed  into  acetic  acid  in  which  trichIoro-#-naphthol 
*  lupunded,  until  complete  solution  has  taken  place.  It 
asarates  out  in  transparent  tablets  or  small  plates,  melting 
■entratecl  caustic  potstsh  dissolves  it  with 
format  v.-n  of  diehlorohydroxyindciiecarboxylic  acid.  Its  con- 
xpressed  by  the  formula : 


CflH,^ 


CC1—  CO 


CCI=CC1 


^.:.,iru■,vT!>ilO"<i<||^■.  CI0HsCl4O,  is  obtained  by 
E   chlorine  into  an  acetic  acid  solution  of 
,  and    separates  from  the  concentrated  solution   in 
Qtaitting  one    molecule    of  water    of 
cryrtaUucatiou.  whilst  it  crystallizes   from   light  petroleum    in 
Lite  plat*---,    needles,  or    transparent    monosymmetric    prisms, 
b  meh.  [1   decomposes  in  alcoholic  solution 

I  /8-trichIoToketonaphthalene,  and  ou  reduction 
phthola   simultaneously,   whilst   on 
-PAST  vl 
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treatment  with  sodium  carbonate  solution   it  forms  chloro-jS- 
naphthoquinone.     Its  constitution  is  therefore : 

.CClj — CO 
C6H  /  I        . 

xchci— chci 


a-PerUachloro-/3-ketohydroitapMhalene,  C10H6Cl6O,  is  formed 
by  the  action  of  chlorine  on  a  solution  of  a-trichloro-#-keto- 
naphthalene  in  carbon  disulphide,  and  separates  from  the  latter 
in  splendid,  colourless,  monosymmetric  crystals,  which  have  a 
vitreous  lustre.  It  melts  at  123°,  and  is  readily  decomposed 
by  alcohol  or  acetic  acid  with  formation  of  tetrachloro-)8-keto- 
naphthalene  ;  it  is  for  this  reason  that  the  pentachloro-compound 
is  not  formed  in  acetic  acid  solution.1  Its  decomposition  pro- 
ceeds according  to  the  equation  : 

/CCL— CO  yCGL— CO 

C6H4<  |  =C6H4<  J         +HCL 

XCCL— CHCI  XCC1=CC1 


l2 


fi-Pcntachloro-ft-kctohydronaphthalerie,  C10H6Cl6O,  is  the  pro- 
duct of  the  further  action  of  chlorine  on  y8-trichloro-#-keto- 
naphthalene,  and  crystallizes  from  hot  glacial  acetic  acid  or  ether 
in  colourless,  transparent,  monosymmetric  prisms,2  which  melt  at 
116 — 117°.  On  reduction  it  yields  trichloro-£-naphthol  and  is 
converted  by  alkalis  into  (hdichlorcmnyldichlorobenzylcarboxyfo 
acid: 

XC18 — CO  /CCL— CO.OH 

C6H4(  |  +  H20  =  C6H4<  +  Ha 

\CHC1-CC12  \CC1  =CHC1 

It  forms  clear,  colourless,  lustrous  crystals,  which  melt  at  130— 
131°  with  decomposition.  On  further  treatment  with  alkalis  rt 
yields  dichlorovinylbcnzoylcarboxylic  acid,  C0H4(C2Cl2H)CO.C0,Hi 
which  crystallizes  in  long,  thick,  yellowish  needles,  and  melts  at 
106 — 107°  with  decomposition. 

ITexchloro-fi-kttohydronaphthaleyie,  C10H4Cl6O,  is  prepared  fitf* 
the  tetrachloroketone  by  heating  with  manganese  dioxide  arf 
hydrochloric  acid  to  140 — 150°,  and  crystallizes  in  prisms  ortafc1 
lets,  which  melt  at  129°.     Hot  alcoholic  potash  converts  it  W! 

1  Zincke,  Ber.  22,  1024.  »  Zincke,  Ber.  22, 1«M.       J 
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nyldichlorobeiuylcnrboxyliccKid,  C0H,(C2C13  }CC1,.C0SH , 
'.Ilizes  in   elongated  tablets  and    is   converted   into 
toehlorovinyl benzoic  acid  (p.  13)  on  oxidation.1 
Hh\eli]ori>ketohydronaphthalene   combines  with  tetracbloro- 
■■iithalene     to     form    the     compound;  Cl0H4Cl«O  + 
1   which  crystallizes  from  glacial  acetic  acid  in  yellow 
ikrabic  pyramids,  resembling  those  of   sulphur,  and  separates 
in  larger,  lustrous  crystals.2 
: -naphthoquinone,  C10HsBrOs(O : 0 :  Br  =  1 : 2 : 3),  may 
Mdily  be  obtained  by  the  action  of  bromine  on  the  quinone 
Upended   in   glacial   acetic   acid.      It   crystallizes    in    red  to 
red   needles  or  prisms,  which  arc  moderately  soluble 
a  hot  alcohol,  glacial  acetic  acid,  or  benzene,  melt  at  177 — 178°, 
ie  without  decomposition. 

3-niijihth(iquinone.  C^H^BrjO,,,  is   prepared   by  the 

adiiitinn  of  bromine  to  a  hot  solution  of   the  preceding  com- 

■    acetic  acid,  and    is  still   more  readily   formed    from 

'  naphthol.     It  crystallizes  from  glacial  acetic  acid  in 

thick  plates,  melting  at  172 — 174°.* 

-8-naphtkequinone,  C10HaBrjO2,  is  obtained  by  the 
ttilation  of  pentabronio-£-naphthni  with  nitric  acid,  and  forms 
MBibw-red  granules,  which  melt  at  164V 

I  '^H^NO^Oj,  is  formed  when  the 

is  dissolved  in  hot  dilute  nitric  acid  of  sp.  gr.  I-38°.r' 

and  tlie  solution  rapidly  cooled.     It  crystallizes  from  hot  glacial 

in  splendid  tablets,  having  the  colour  and  lustre  of 

dtrtitnium  trioxide,  which   melt  at    158°  and   are   oxidized  to 

phthalie    acid    by    potassium   permanganate.8      The    quinone 

ranbines  with   one   molecule   of    hydroxy! amine   to   form   an 

product,  which  is  a  yellow,  hygroscopic  powder,  and 

■thaat  140 — 141°  with  vigorous  evolution  of  gas.     On  boding 

C   acid,  phenol,  or  alcohol,   nitrogen   is    evolved  and 

I'Hjiiinol  formed.7 

e  is  formed  to  the  extent  of  05  pereeut.  by  the 

iing  nitric  acid  on  dibrom-a-naphthol.     Tbebroniin- 

I  :tt  the  same  time  is  dissolved  in  alcohol  and 

wwh!  off,  the  quinone  being  then  well  washed  with  hot  alcohol 

*&  purified    by    recryatallization    from    glacial    acetic   acid   or 


Eindte,  Btr.  19,  2-193. 
23,  175. 
.  !  raw,  AnnaUn,  194,  202. 


t,  Btr.  22,  1032. 
l,  B»r.  17,  1479. 
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nitrobenzene.     It  forma  slender,  pale-yellow  needles,  is  i 
ably  insoluble  in  most  solvents,  and  has  no  definite  t 
point,  but  blackens  and  decomposes  above  2(10".     Zinc  d 
acetic    acid    convert,    it    into   a    tiihifl. 
precipitated  by  water  in  minute,  whitish  needles.    It  i*  it 
in  hot  water,  slightly  soluble  in  alcohol,  formi 
becomes  violet  in  the  air.     On  heating  it  shrinks  and  1 
at  about  205°.     The  diacdyl  derivative  forms  stellate  K'im 
whitish  flattened  needles,  melting  at  220 — 227°.     On  fi 
with  hot  alkaline  permanganate  solution  the  dihydroxi 
lene  is  converted  into  an  acid  which  is  probably  v 
phthalic  acid.     This  shows  that  the  dibydroxyuaphtli 
therefore   the   quinone   is  a   1:1'-   or   peri-conipound.1 
hydroxy -com  pound,   however,   differs   from   that    obtt 
Krdmanu   (p.  117).* 

NUro-y-naphtkoquinone    is     obtained,    together 
naphthalic     acid.    C10H6(NOj)(COaH)s,    when     ac 
Cl0H„.C,H4,  is   boiled    with  nitric  acid,  and    cryst 
alcohol  or  glacial  acetic  acid  in  yellowish-red   needles,  n 
at  208°.     It  contains  the  quinone  oxygen  atoms   in   I" 
position,  like  the  carboxyi  -groups  in  naphthalic  acid.* 


THE     TRIHYDROXYNAPHTHALENES,    Cl0 
AND    HYDROXYNAPHTHOQUINONES, 
C10H6(OH)O,. 

2621   1  :  2  ■.4-Triiii/dro:i!/n-'p!it!i'i!,-w  is  formed   by  t 
of  tin  and  hydrochloric  acid  on  hydroxy-o-naphthoquinoj 
crystallizes  from  ether  in  yellow  needles,  which   an   [ 
soluble  in  water.     It  reduces  solutions  of  silver  ami  mer 
well    as   Fehliug's   solution,  and    its  alkaline   BohitMtt 
becomes   red   in   the   air,  the   original   hydroxyquinone 
formed. 

Hydroxy-a-nui<hthoquiiioif,nr  S'tiphtknUitU  a 
heating  bjdroxyimidoriaphthol,  <  ',„ir,OfXH!OH.  or  i 
naphtholl0wHe(0H)(NH)J,witliacid8oi  alkal 
1  Haldol* and  Hngats,  iftwn.  Ohm,  8m.  i^("j.  l,  (31 

I   Hatdoll  ami  Hughes.  Jaurn.  CKein.  Hoc  1890,  1,  800. 

1  Q k..   I;,;-.  21,  mbo. 

'  Murtius  mill  Mm,  Annalen.  184     S?»l   ' 


•  conveniently  prejwired   by   heating  the  former  compouw 
n  sodium  carbonate  solution  : ' 


— COH 

II  +  H„0  . 

C  NH)— CH 


CfiH  /  [|         +  NHV 

xCO— CH 


a  the  cold  concentrated  solution  is  acidified  with  hydro- 
c  add,  it  is  precipitated  as  a  yellow  powder  which  becomes 
dly  charged  on  drying;  it  crystallizes  from  a  hot  dilute 
other  hand,  in  lustrous  yellow  needles,  which 
t  U  190°  with  decomposition.2  It  partially  sublimes 
h-yellow  needles,  resembling  those  of  alizarin,  which 
ogbt  to  be  an  isomeride  of  naphthalenic  acid. 
»ly  soluble  in  cold  water,  but  readily  soluble  in  alcohol 
ii  ether,  d«x>mposes  carbonates  and  forms  red  salts  with  the 
'  '  I  and  alkaline  earths.  The  silver  salt,  C^HjO^OAg), 
a  reddish-brown  precipitate,  which  crystallizes  from  hot  water 
r-red  needles. 

fUer-arnaphthoqiiiTtone,  Chli^fj-i/njijilU/u'lmic  acid,  or 
U^H.OIO/OH),  Wils  obtained  by 
M  by  boiling  a -c Id oro naphthalene  tetrachloride  with 
c  add,  and  by  the  action  of  alcoholic  potash  on  2:3- 
.j.hlh.jquinone  :3 


,CO-CCl 
CM'  II        +  KC1. 

\CO-OOH 


.CO     I 
Cfl,(  ||  4-  KOH 

\oo— oci 


It  »a.-  lit  one  time  prepared  by  Caatelhaz,  of  Paris,  according  to 
I  ii..  i  E.  Depouilly's  method,  by  acting  with  nitric  acid  on 
ht  mixture  of  naphthalene  dichloride  and  chloronaphthalene 
■Monde  obtained  by  the  action  of  potassium  chlorate  and 
acid  on  naphthalene;  phthalic  acid  and  hydroxy- 
Jisr.oi|ihth.«jii!in>ne  are  thus  formed  and  can  readily  be 
pfUed*  The  latter  compound  is,  however,  best  prepared 
r  covering  a^catoronaphthoquinone  with  alcohol  and  adding 
■emtntud  caustic  |>otash  ;  the  potassium  salt  separates  out 
her  a  ahort  I 


1  Diehl  uni  M«a,  Sct.  U,  131  i 

a  ud  Jacobsen,  AnnnUn,  211,  81. 
•  Jtuialn,  3fi,  292.  '  Annate*,  137,  873. 

f.  A*<«>U<>.  149,  13. 
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Hydroxychlor-a-naphthocjuinone  crystallizes  in  long, 
transparent  needles,  which  melt  above  200",  are  scarcely  wloM 
in  water,  moderately  ill  alcohol,  ether  and  benzene,  and  subhn 
without  decomposition.  It  is  oxidized  by  nitric  acid  to  plithafie 
and  oxalic  acids,  and  is  converted  by  phosphorus  pent&chloriA 
into  pentachloronaphthalene ;  on  heating  with  soda  lime  it  yield 
benzene. 

Potassium    chloronaphthalcnaie,    C1BH4CUOgKt    crystallize?   in 
cherry-red  needles,  which  contain  water  of  crystolliz. 
are  only  sparingly  soluble  in  cold  water. 

Barium    cMorowqtlithahnate,     (C10H4C1<  >, 
scarcely  soluble  in  cold  water,  and  crystallizes  from  hot 
in  slender,  yellow,  silky  needles. 

Chloron aphtha] en ic   acid   dyes  wool    a    deep    red  ; 
treated  with  water  and  sodium  amalgam  a  colourless 
is  obtained  which  rapidly  becomes  red  again   in  the  air.    Tl 
alkaliue  solution  becomes  yellow  on  treatment  with  zinc  <liis», 
and  this  is  changed  to  green  after  a  little  time  when  aii'i 
added. 

Hydrochloric  acid  precipitates  from  this  solution  a 
powder,  which  after  washing  and  drying,  takes  a  green  meuflifl 
lustre  and,  according  to  Kb'chlin,  consists  of  trilitjth 
iLiijilt/hiifaie,  C^H^ClfOHJj.  It  dissolves  in  alcohol,  forming 
violet  solution,  which  is  coloured  blue  by  ammonia,  red  by  add 
and  dyes  wool  direct.1 

Dichlwt>trU.rfo/n/t/n»i"j>!)t/it/!rm',  t',,hlI4OI.X\  +  H20,  is  formed 
when  chlorine  is  allowed  to  act  upon  hyd rosy chlor-a -naphtho- 
quinone dissolved  in  glacial  acetic  acid : 


/CO— CC1 
CttH /  [|  +  CI, 

xCO— C.OH 


c„h/       i 

>0~ 


00    CO 


It  crystallizes  in  thick,  white  needles,  which  become  anhydrous 
at  100°  and  melt  at  105°.  On  boiling  with  water  it  dissolves, 
and  when  potassium  iodide  is  added  to  this  solution  the  original 
hydrorychloronaphthoiiuiiioiH'  separates  out,  hypochWous  acid 
being  certainly  eliminated.  It  is  converted  into  dicbloroketo* 
hydrindenic  acid  by  dilute  alkalis.* 
fFtlilff>.<.-y!rr<-)>i-a-ittii>/it!irsfni>ii/>it:,  -i  ■■ 


'  ZciUfh.  C'Aem.  1866,  223. 

■  Zinc-Ice  »nd  Qartacl,  fl».  20,  ;!-'0  !  SI,  -S73. 
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'IfjOj.was  obtained  by  Miller  by  heating  tin;  dibromo' 

■qrfithoquinone  which  meltB  at  218°,  with  a  solution  of  eaustic 

dilute  alcohol.     It.  crystallizes  from  alcohol  in  yellow 

hich  molt  at  201— 202°. 

■   a-bromonapfithalenate,  G1(1H(BrOaK,  crystallizes  in 

long,  red,  anhydrous  needles. 

Barium  a-brornonaplithaknate,  (C10HiBrO.i),,Ba  +  3H20,  is  a 
yellowish -red  precipitate,  which  is  scarcely  soluble  in  cold, 
ipuingly  in  hot  water,  and  crystallizes  from  the  latter  in  long, 

Bydnxty-&-hr<.>iit-a--iiOj'hth<"j»t>ii>nt-,     or    $-Broiiionuphthale,nk 
odd,  is  formed  when  the  dibromonaplithoquinone  which  melts  at 
sated  with  caustic  soda  solution,  and  when  a  solution  of 
tapbthaleoic  acid  in  bromine  is  boiled  for  several  hours,1     It  is 
»hw  obtained  by  the  action  of  caustic  soda  solution  on  mono- 
broim.i-£-iiaplithixiuinone,  a  portion  of  the  latter  being  simul- 
taneously reduced  to  the  bromoquinol,  and   is  formed  in  small 
quantity  by  the  bromination  of  ^-naphthoquinone,"  It  crystallizea 
hoi   in  golden-yellow  scales,  and  from  dilute  alcohol  in 
(Macular  groups  of  irregular  needles,  which  are  sparingly  soluble 
in  rther  and  benzene,  and  scarcely  soluble  in  boiling  water ;  it 
•elto  at  196'5°,  and  sublimes,  with    partial   carbonization,   in 
pldeu-yellow,  pointed  needles.     Its  solution  lias  a  yellow  or  red 
■   Hi.'   i.-iiiiiiiti;itii'!i.     Siniium  amalgam  con- 
itrts  it  into  naphthalenic  acid  (Zincke). 

Potassium  fH-bronionaphthalmate,  C",0H,BrO3K  +  4H20.  is 
nwlily  soluble  in  water,  and  crystallizes  in  aggregates  of  dark- 
twl  needles. 

fj-lrromonaphlhalcnntc,  (C,0H4BrO.,)„Ba,  is  obtained  by 
I  wdutions  of  the  potassium  salt  and  barium  chloride, 
rates   out   in  slender,  yellowish-red,   matted   needles, 

sii^hdy  soluble  in  water. 

:    i lie  hydroxybromonaphthoquinones,  like  the  corre- 

■/•ding  dibronionapbtho"|iiinoues,  yield  phthalic  acid  on  oxida- 

(ttuand  ahould  therefore  be  identical.     Zincke  assumes  that  in 

*«  formation  of  the  second  compound  from  dibromo-j3-naphtho- 

intermolecular  change  takes  place. 

Ironaphihalcne,    C|l)H)Br.p3  +  HsO,   is    ob- 

ii  of  bromine  on  a  solution  of  hydroxybrom- 

u  glacial  acetic  acid,  and  crystallizes  in  dull 

■ktteneedl'  ;  iity  soluble  in  alcohol  and  benzene- 

1  Zincke,  Ser.  18,  2483. 
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and  melt  at  114— 115°,  hypobromous  acid   b 
following  formula,  therefore,  probably  represents  the  e 

of  this  compound  : 


xCO— C(OH)j 


.CO— CBr 
XTO— C.OH 


This  decomposition  takes  place  quantitatively  on  1 
dilute  alcohol.     The  chlorine  compound,  mentioned  abc 
probably  a  similar  constitution  (Zincke  and  Gerlandj. 

ffydroxynitro-a-napkthoquiiione     or    Nittma 
C,0H4(NO.!)(OH)O1,  is  formed  when  fuming  nitric  acid  i 
to  a  solution  of  naphthalenic  acid  in  sulphuric  add,1 
also  be  obtained  by  heating  equal  parts  of  <.''■■,■ 
quinone  and  sodium  nitrite  with  a  sufficient  quantity  of  * 
a  little  alcohol  being  ixvasionidly  added,  until   ■ 
has  been  effected ; 

C„H4CL,Of  +  3NaNOj  +  H,0  = 
C^H/NOJCONaJOj  +  2NaCl  + 

On  cooling,  the  sodium  salt   separates  out,  and 
with  nitric  acid.8 

Nitrouaphthalenic  acid  forma  golden-yellow  Bohttaau 
water,  alcohol,  ether,  or  benzene,  and  crystallizes  from  tl 
in  yellowish  plates  or  tablets,  which  melt  at  I 
position.  It  is  oxidized  by  dilute  nitric  acid  ta  phtb 
which  is  also  formed,  accompanied  by  hydrocyanic  i 
humus  substances,  when  it  is  boiled  with  water  for  a  con; 
time. 

Sodium  n&ronaphthaimah,  CwH4(NO!i)0!,Na  +  H,0, 
Hat  needles,  which  have  a  strong  brassy  lustre. 

Pot-timvnt  nitrmiti/ikthitlt-ttfitr,  O^Hj.i'NOjOjK  4-  H.,0,  crys- 
tallizes from  hot  water  in  lustrous  gulden-yellow  needles. 

Ammonium-    nitronaphtkaiemU,    C1(lH4(NOi)0.JNHi,   is    not 
very  soluble,  and  forms  anhydrous  golden-yellow  prial 
are  powerfully  iridescent. 

Barium  nitronaphlhalenate,  [C10H1f"NOs)O.1].Ba,  forms  orange- 
red  scales,  sparingly  soluble  in  cold  water. 

Silver  nttronaphthaltnaU,  <_',„HJ(XO.,)0.1Ag,  crystttllizes  from 
hot  water  in  dark-yellow  or  reddish-brown,  pointed  needles. 


.  II.  40.  ITS 


JUGLOXE    AXD    IlYDROJCGLONE. 

j6m  Vogel    anil    Rc-iscbauer   discovered    a    substance,  which 

antailbed  in  reddish -yellow  needles,  in  the  green  outer  shell  of 

Jughtns  rri/ia),  and  gave  to  it  the  name  of 

mart,  which  they  afterwards  changed  to  juglone.  C.  Reiscliauer 

il«j  pointed  out  that  this  substance  was  probably  identical  with  the 

;  been  prepared  from  the  nutshells  by  Pliipson, 

ad  this  was  confirmed  by  the  latter  chemist.1     Reiscliauer* 

famed  the  formula  ClgH1,Oi  from  his  analyses,  but  Beruthsen  8 

al  tin/  substance  is  a  bydroxynaphthoquinone,  C10H(Os, 

Sues  on  heating  with  zinc  dust  it  is  converted  into  naphthalene. 

AsHtdtBg  to  Mylius  *   the  juglone  does  not  occur  ready  formed 

ipe  shells,  but  these  and  the  other  green  parts  of  the  tree 

contain  during  growth   two   trioydroxyn&phthatenes  or  hydro- 

ne  of  wliii.ii,  the  a-coinpound,  is  readily  oxidized  to 

itain  no  hydrojugloues,  but  complex 

■tsuinees,  perhaps  glucosides,  which  can  nevertheless  be  em- 

jliyed  for  the  preparation  of  hydrojuglone  and  juglone.     Mylius 

feud  that  on  fusion  with  caustic  potash,  a-bydrojuglone  yields 

■■kydroxybenzoic  acid,  accompanied  by  other  products,  so  that 

■  ■■  I  groups  must  be  distributed  between  the  two  nuclei. 

Btorthsenand  Semper6  then  showed  that  juglone  is  converted 

•J  dilute  nitric  acid  into  dinitro-v-hydroxyphthaiic  acid,  and  by 

iioxide  into  v-hydroxyphthalic  acid,  which  confirmed 

4*  riews  expressed  by  Mylius,  and    further   found   that  the 

■jdroxyl-gronp  in  one  nucleus  is  in  the  a-position,  the  constitu- 

*•  of  juglone  being  thus  determined.   They  then  prepared  this 

rtrmiu  artificially  by    oxidizing    1  :  4'  -dt  hydroxy  naphthalene 

ic   acid   solution. 


OH 
/ 


/\/\ 


llll      M|| 


I  ied  from  the  dry,  ripe,  green  outer  shell  of  the 
by  extracting  with  ether  and  shaking  up  the  brownish- 


18,  2BN,      *  BtT,  18,  B03;  19,  i 
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green  solution  with  a  dilute  solution  of  chromic  acid,  which  alia 

the  colour  to  a  fine  golden-yellow.    The  ether  is  distilled  off.  mi 

the  residue,  after  repeated   extraction   with 

boiling  ether  to  remove  fat  and  resinous  matter,  purified  l 

solution  in  chloroform   and  addition  of  light  petrol 

precipitates  a  viscid  substance ;  this  is  filtered  off,  and  the  soli 

tion  evaporated.     About  150  grms.  of  juglone  are  tin: 

from  rather  more  than  100  kilos,  of  walnut-shells  (BernthsenM 

Semper). 

It  is  readily  soluble  in  chloroform,  and  crystallizes  from  it 
from  hot  glacial  acetic  acid  in  thin,  lustrous,  yellow ish-ivl 
brownish-red  needles    or  prisms  ;  from  alcohol,   in  which  it 
less  soluble,  it  is  obtained  in  garnet-red  needles.     It  is  still  If 
freely  soluble  in  ether  and  light  petroleum,  in   which   it  fnrm 
yellow  solutions,  whereas  its  concentrated  solution  in  chlorofori 
is  reddish-brown.     It  melts  at  about  150°  with  decmnpoHtn 
and  sublimes  at  a  higher  temperature,  a  portion  t> 
taneously  carbonized.     On  boiling  with  water  it  is  also  deam 
posed,  a  portion  volatilizing  with  the  steam,  and  impai 
the  characteristic  quinone-like  smell  of  the  shells  as  well  as  Um 
property,  which  is  also  possessed  by  the  powdered  sul 
causing  coughing  and  sneezing.     Its  solutions  colour  the  skin 
deep  yellowish -brown  in   the  same  way  as  wamut-ji 
sulphuric  acid  dissolves  it  with  a  blood-red  colour,  but  it  ii 
precipitated  by  the  addition  of  water.     Reducing  ugeuts  real 
convert  it  into  a-hydrujiiglnne. 

It  forms  violet  solutions  in  the  alkalis,  but  the  CO 
changes  to  reddish -brown,  oxyjuglone,  C,0HaOt.and  otlu 
being  formed.  Copper  acetate  added  to  the  alcoholi 
precipitates  the  compound  {CjoHjOgJaCu  in  mi 
angled  violet  prisms. 

Acetyljughw,  C10HsO„(O.CO.CHj),  is  formed  by  tht 
boiling  of  juglone  with  acetic  anhydride,  and  by  oxidizing  1 :{ 
diacetoxynaphthalene  with  chromic  acid.     It  crysi:;: 
hot  alcohol  in  light-yellow  plates  or  tablets,  which   ha 
lustre,   melt,   at   154—155"   to   a   red   liquid,   and 
splendid   long  thin    plates.     Tt    is  also   volatile  with 
vapour  having  a  fainter  smell  than  that  of  juglone,  but  ii 
ihe  nraeotu  DMmbnuifl  in  the  sume  ■ 

a-lLidrfju:il>m-\  O,0rl.  '  i 
needled,  which  melt  at  108 
SOD  parts  of  water       It   is  r- ■ ; ; ■  1  i I >   suhibli 


3-HYDROJUGLONE 

I  is  insoluble  in  chloroform.  With  alkalis  it  forms  a  yellow 
Btion,  which  becomes  violet-coloured  in  the  air  owing  to  the 
■  '  jiiglone,  which  is  also  produced  when  bromine 
iit  "r  ferric  chloride  is  added  to  its  solution.  On  fusion  with 
ii  it  yields  m-hydroxybenzoic  acid,  which  partially 
nmpoaes  into  carbon  dioxide  and  phenol  ;  ail  icy  lie  acid,  ami 

ing  then  formed  from  these  as  secondary  products. 

i-Hydrojuglone  is  odourless,  hut  has  an  unbearable  bitter  taste, 

■  inis.     Rabbits  are  rapidly  killed  by  a  subcutaneous 

its  saturated  solution,  whilst  a  dose  of  05  groin. 

I  internally  kills  them  within  two  hours.    The  green 

mit-^lit'lls  are  known  to  be  poisonous,  since  goats  die  shortly 

it  eating  them. 

\tgUme  occurs  in  small  quantity  in  the  green  parts  of 

I  crystallizes  from  alcohol  in  silvery,  six-sided  tablets 

ch    melt  at  97°,  and  volatilize  with  steam,  an 

ncitic  vapour  being  produced.     It  has  a  sharp,  burning  taste, 

wives  at  25°  in  900 — 1000  parts  of  water,  and  is  sparingly 

ahlc  in   alcohol   and    ether,  but   freely    in   chloroform.     Its 

toured  deep-red  by  ferric  chloride. 

\t  a  also  formed  by  the  distillation   of  o-hydrojuglone,  and  is 

i  by  the  action  of  acid  chlorides  or  by  boiling  with 

\s    into  this   substance;   for    this  reason,  juglone   is 

ii   its  alcoholic  solution  is   heated   with  acid  ferric 

vide. 

tion  of  its  hydroxy  1 -groups  is  not  known,  but  since  it 
■  not  behave  as  a  quinol,  they  cannot  be  in  the  para- position.1 
ing  compounds  have  been  obtained  from  a-  and  £- 
h"juglonos.  and  yield  the  latter  on  hydrolysis: 

Melting-  point. 
bydrojuglone,  C)0HS(O.CO.CHS)3, 

colourless  prisms 129 — 130" 

itwiz..v!-/?-hydrojuglone,  C^HgfO.CO.C^HJj, 

needles      228—229° 


.'.  ■'[■Itthnhne  is  formed   when    naphthalenemetadi- 

cid    is   fused  with  caustic  potash   at  280 — 300°  for 

It  crystallizes  from   water   in  minute  scales,  and 

oleum   in   small    white    aggregates,   melting  at 

It    sublimes   in  thin   lustrous  scales,   is  extremely 


;  Btr,  18,  468. 
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soluble  in  ether  and  benzene, and  gives  no  character]*: 

tiou  with  1'erriL'  chloride.1 

2623  ^.'-Hydroxys-naphthoquinone,  is  obtained  from  the 
am ido-com pound  formed  by  the  reduction  of  2'-hydrc-xy-£i- 
naphthoquinonoxinie  by  treating  its  hydrochloride  in  auiittfia 
solution  with  dilute  ferric  chloride,  and  is  also  probably  forratd 
by  the  direct  oxidation  of  2  :  2'-dihydroxynaphthalene.  D  I 
a  reddish -brown  amorphous  substance  which  i3  readily  soluble 
in   alcohol   and   glacial  acetic  acid,  but  is  insolubl' 

■■  in.  and  benzene,  and  has  not  been  obtained  in  the  crys- 
talline form.8     It  forms  a  reddish-brown  solution  in  alkalis. 


THE  DIHYDROXYNAPHTHOQUINONES. 
Cl0H4Os(OH)r 

2634  a-Dihydroay7utphthoguwone,  (OH : OH  =2:3 
when  amidouaphthalenic  acid,  Cll,H10,(NH.,)OH.  a 
170 — 1SI)°  with  dilute  hydrochloric  acid  : 

C10H4(NHf)(OH)Os  +  HsO  +  HC1  =  0^,(0^,0,  +  NH.Q. 

h  crystallizes  from  hot  alcohol  in  slender  reddish -brown  needle** 
and  from   hot  glacial  acetic  acid  in  dark-red  scales,  showing* 
strong   metallic  lustre  in  sunlight.     It   is  sparingly 
cold,  more  freely  in  hot  water,  forming  a  red  solution,  and  imparti 
a  dark  violet-blue  colour  to  the  alkalis,  which  becomes  blue  who 
iiiDii'  alkali  is  udded  and  changes  to  brown  on  exposure  to  lb* 
air,  it  black  powder  being  subsequently  deposited  and  tin.-  BottrtiM 
left  colourless,     The  red  aqueous  solution  is  decolourized  by  tin 
and    hydrocldoric  add,  but  regains  its  original  tint  on  exposnW 
to    the    air.      It    sublimes    when    carefully    heated    in    elendr*. 
cinnabar-red   needles  or    very    lustrous    dark-bronze 
pointed    needles,   a    portion   being    simultaneously   carboninA 
Nitric  acid  ooavertail  into  phtnalic  acid. 
The  barium  salt,  t'lc,HtO,Ba,  is  a  blackish 
nit  dark-blue  and  the  nilvn 

brassy  lustre  on  drying,     a-D 
naphthoquinone  dyes  cotton  violet  on  an  alumina  mordant, 

1890, 1SH. 
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itark-blue  on  an    iron  mordant,   this  colour   being  fast   to  soap. 
Silk  is  dyed  a  brownish-violet  and  takes  a  strong  metallic  lustre, 
.  IwtpmH.me,  O]0lI1(O.(_'O.OH3)„On, 

crotallizes  from  hot  dilute  alcohol  in  brown  scales.1 

kc.     In  the  year  1861  Roussin  pre- 

pued  a  colouring  matter  by  the  action  of  zinc  on  a  solution  of 

in  hot  sulphuric  acid,  and,  looking  upon  it 

u  identical  with  the  colouring  principle  of  madder,  called  it 

artificial  alinwin * 

Analyses  of  this  substance  soon  convinced  him,  however,  that 
t  differed  from  alizarin,1  and  Jaequemain  also  found  that  the 
reactions  of  the  two  substances  were  by  no  means  identical.4 
Tlw  new  compound  waa  then  termed  naphlhozarin  by  Kopp,fi 
tod  Ibis  name  soon  passed  into  general  use.  Its  correct  formula 
tut  constitution  were  established  by  Liebennann,  who  proved  it 
tufeadibydroxynaphthoqiiiiione.6  Since  thedimtronaphthalenc 
:■'■  ■■;..■. I  for  its  preparation  was  a  mixtiu-e,  it  still  remained  to 
i  from  which  of  the  iaomerides  the  naphthazarin  was 
Wfcd.  and  this  question  was  settled  by  de  Aguiar  and  Bayer  in 
fwout  of  a-dinitronaphthaJene.T 

:  to  Liebennann,  naphthazarin  is  best  prepared  in  the 

Mowing  manner  : — A  mixture  of  400  grms.  of  concentrated  aul- 

pbunc  nod  with  40  gnus,  of  the  fuming  acid  is  heated  to  200°,  and 

t»this  are  added  40  grms.  of  dinitronaphthalene  and  then  granu- 

l*d  zhic,  can:  being  taken  that  the  temperature  does  not  rise 

or  fall  below  195°.     Five  or  ten  grms.  of  zinc  are 

1  I >v  added  during  about  fifteen  minutes.     A 

■aU  portion  is  removed  from  time  to  time,  boiled  with  water 

■d  filtered;  as  soon  as  the  colour  of  the  filtrate  is  a  fine  red 

■■li  gelatinous  precipitate  is  deposited  on  cooling,  the  reaction 

■  romplexe.     The  product   is   poured   into   10   parts  of  water, 

Weil  to  boiling  and   filtered.      The   nuplitlinzariri  separates  out 

allized    from    alcohol.     It  is  thus  oh- 

■awd  in  elegant  brown  needles,  with  a  green  surface  lustre  and 

purified    by  sublimation,  small  reddish -brown  needles 

bwog  formed,  or   it    it    be    more  strongly  heated,  figgivgatt.^  'it 

Iniisvr   feathery  needles,   which  have   a    strong   green   metallic 

ible  small  cock's  feathers. 


..'...  ii.  i  iai, 


'  ttfill    C'Ai  "i.   .!/■)'.  ; 


-  :\n,:,,l.  Urivi,  52,  1033. 
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It  is  slightly  soluble  in  hoi  water  and  freely  in  aleoh'd,  font 
a  red  solution.  Its  alkaline  solution,  which  has  a  splendid  co 
flower  blue  colour  is  decolourized  by  sodium  amalgam, ! 
regains  its  colour  in  the  air.  Sulphuric  acid  dissolves  it  < 
formation  of  a  magenta-red  solution,  from  which  it  is  precipita 
by  water.  Heated  zinc  dust  reduces  it  to  naphthalene,  whils 
is  oxidized  by  nitric  acid  to  oxalic  acid,  no  phthalic  acid  be 
formed. 

Its  alkaline  solution  gives  blue  precipitates  with  the  salt 
calcium,  barium,  and  lead.  The  iron  lake  is  bluish-green, 
that  with  alumina  carmine-red  ;  the  shades  produced 
mordanted  cotton  can  however  be  more  cheaply  obtained 
means  of  dye-woods.  On  the  other  hand  it  dyes  fast  shade 
a  chromium  mordant,  which  can  be  varied  from  the  most  dell 
grey  to  the  deepest  black.  In  order  to  employ  i! 
and  dyeing,  it  is  converted  into  the  soluble  sulphite  oompot 
C,0H„O4  +  NaHS03,  discovered  by  Bohn,  which  is  known 
alizarin  black,  by  mixing  it  in  the  form  of  paste  with  a  sti 
solution  of  acid  sodium  sulphite  of  30 — 10°  B,  and  allowing 
whole  to  stand  for  several  days  at  50 — 70°.  On  the  addilio 
common  salt  a  black  precipitate  is  obtained  which  font 
red  dish  -brown  solution  in  water,  and  a  yellowish-brown  sohl 
with  a  green  fluorescence  in  alcohol. 

Alizarin  black  is  fixed  on  cotton  by  mixing  it  with  chrom 
acetate  and  dilute  acetic  acid,  thickening  with  starch  paste 
printing  this  mixture  on  the  fabric,  which  is  then  dried 
steamed,  a  compound  of  naphthazarin  with  chromium  oxide  h 
thus  formed.  It  is  fixed  on  wool  in  a  similar  manner,  whtfc 
dye  wool  the  fabric  must  first  be  mordanted  with  chrom 
oxide  and  then  brought  into  a  hot  solution  of  the  colou 
mutter. 

In  the  preparation  of  naphthazarin,  a  black  mass  is  obtai 
and,  indeed,  forms  the  larger  portion  of  the  product.  " 
substance  forms  dirty-violet  coloured  solutions  in  alkalis,  I 
which  it  is  precipitated  by  acids  as  a  black  powder  which  ti 
a  reddish  metallic  lustre  in  drying.  This  compound,  wbie 
considered  by  de  Aguiar  and  Bayer  to  be  trihydroxynapi 
qviwnt,  I  'lltl  I ..i  ( >H),0,,,  is  also  obtained  bj  li 
with  sulphuric  add.1 

y-Pi/iifllri  i-tfituphthvtjit  ■'■  <  >H;OH  = 

■  ■  ■■■■  with  '1 

>  Btr.  4,  438. 
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■e  so  Conn  dirndkylaiaidojagUme,  C,0H/X(OH)N(CH3)a, 
ill  crystal  I  izes  from  glacial  acetic  acid  in  brownish- violet 
Irta,  having  a  metallic  lustre  and  melting  at  149 — -150'. 
beating  with  hydrochloric  acid  this  substance  is  converted 
i.  hydrosyjuglone : 

1  ..  +  H,0  =  CJ0H,Os(OH)s  +  NHfCH.), 

in  also  formed   by  the  oxidation  of  a-hydrojuglone  with  an 

kabnc  solution  of  potassium  ferricyanide.      It  crystallizes  in 

Ait-ii-vell'iw    needles,    or    small    lemon-yellow    tablets,    which 

,   soluble  in  water,  sparingly  in  alcohol  and   ether, 

afhly  in   chloroform   and  acetone,   and   are  decomposed  and 

When  carefully  heated  however  it  can  be 

■Uimcd  and  gives  a  vapour  which  smells  like  that  of  juglone. 

I  fattna  a  cherry-red  solution  in  concentrated  sulphuric  acid  and 

i  yellowish-red  solution  iu  alkalis,  which   is  unaltered  in  the 

it    i*  heated    in  alcoholic  solution  with  stannous 

Uvide,  the  colourless  crystalline  quinol,  C,0H((OH)4,  is  formed, 

tticb  is  rapidly  re-converted  into  hydroxyjuglone  in  the  air. 

kordanted  cloth  faintly,  as  does  also  hydroxynaphtho- 
fmaae,  whilst  juglone  produces  no  colour,  because,  according  to 
Kananecki  only  those  quinones  which  contain  an  hydroxyl- 
U"-:p  in  the  ortho-position  to  a  quinone  oxygen  atom  are 
■  •muring  matters.- 

hydnartguglcmt,  Cl0H<O2(ONa)a,  crystallizes  in  brick- 
>;  needles,  which  are  readily  soluble  in  water,  but  insoluble  iu 
•leohol  and  concentrated  caustic  soda  solution. 

■-..-.,  a  m  ami  fiumtrmiuiii  wills  resemble  it  closely.     The 

'  i-rystallizes  in  dark-red,  difficultly-soluble  Deedles, 

alt  is  a  brownish-black,  amorphous  precipi- 

Mr;  the  m  ■  npounds  are  carmine-red  coloured. 

Saao^kydrixeyjuglant,  f-',0H4Os(O.CO.CBHfi)2,  is  formed  by  the 

on    the    sodium    salt,  and  separates 

fee  a  Liit  alcoholic  solution  in  small,  yellowish  white  granular 


Iti. 


*  Btr.  22,  13-17. 
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THE  AMIDO-DERIVATIVES  OF  NAPHTHALENE 

a-AMIDOXAPHTHALEXE,  OR  a-NAPHTHYLAMIXE,  C^H-NHj. 

2625  This  important  substance  was  discovered  by  Zinin,1  who 
obtained  it  by  reducing  nitronaphthalene  with  ammonium 
sulphide,  and  named  it  naphtkalidam  (Pt.  III.,  p.  195).  Piria 
then  observed  it  as  a  decomposition  product  of  thionaphthamic 
acid,  CjQH7.NH.SO3H,  and  termed  it  napkthalidine*  after  which 
B&hamp  showed  that  it  can  easily  be  obtained  by  heating  nitro- 
naphthalene with  iron  filings  and  acetic  acid.3  When  it  was 
recognized  as  a  compound  ammonia  it  received  the  name  of 
napfUhylamine,  by  which  it  is  still  known.  It  can  also  be 
prepared  from  a-naphthol  by  heating  this  to  270°  with  ammonium 
acetate ;  acetonaphthalide  is  formed,  from  which  the  base  ifl 
obtained  by  heating  with  dilute  acids  or  alkalis.4  A  certain 
amount  of  dinaphthylamine,  (C10H7)2NH,  is  also  formed  in  thia 
reaction,  and  is  obtained  in  small  quantity,  together  with  a  large 
amount  of  a-naphthylamine  when  a-naphthol  is  heated  with 
four  parts  of  calcium  chloride  ammonia,  containing  water,  foi 
eight  hours  to  270°.6  a-Naphthylamine  is  also  formed  in  small 
quantity  when  aniline  hydrochloride  is  heated  with  mannitol  tc 
200 — 240°,6  and  Canzoneri  and  Oliveri  have  obtained  it  bj 
heating  an  intimate  mixture  of  pyromucic  acid,  lime,  zinc 
chloride,  and  aniline  for  twelve  hours  to  300°.  The  pyromucic 
acid  is  decomposed  into  carbon  dioxide  and  furfuran,  which  then 
acts  upon  the  aniline  in  the  following  manner : 7 

NH2  NH2 

CH  C  HC  C 

HC      \  HC     CH        HC      C      CH 

I  O    +       ||       I       =       I        ||       I       +  Ho0. 

HC       /  HC     CH        HC      C      CH 

CH  CH  HC  CH 

On  the  large  scale  it  is  manufactured  by  heating  equal  parts  0 
a-nitronaphthalene  and  water  to  80°,  adding  one  part  of  fine  ira 

1  Annalcn,  44f  283.  ?  Annalen,  78,  31.  *  Annalcn,  98,  401. 

4  Calm,  Bet.  15,  615.  •  Benz,  Ber.  16,  14.         •  Benz,  Bcr.  IS,  3811 

7  Gazzetta,  16,  486. 


SALTS  OF  a-NAPIlTIIYT^UIINi: 

:  mixtuiv  ami  skirting  the  reaction  by  the 

ion  of  a  small  quantity  of  hydrochloric  acid.     The  product 

■   and  the  crude   base  rectified   from  iron 


.'.Limine  is  oniy  very  slightly  soluble  iu  water,  readily 

her;    it  crystallizes  iu  fiat,  silky  needle*  at 

les.  and    from   hot  aniline   in    prisms,2    has    a   characteristic 

■flaattnt    ■well,   ami    a   sharp,  bitter   taste.      In   the   air   it 

■MM*  mluurcd  red  to  dark-violet;   it  melts  at  50°,  boilg  at 

i  ma  sails  which  crystallize  well  and  colour  pine  wood 

n  those  of  aniline.     Oxidizing  agents  such  an 

do,  chromic  acid,  &c,  produce  in  solutions  of  its  salts 

■  f  jiaphtkaiiiciiic    or  wyyiuqihtkamim, 

rbich   noD   becomes   purple.3    A  small  amount  of 

IMdI  containing  nitrous  acid,  produces  a  yellow  colouratiou  in 

I  ahitton  of   the  base  in  alcohol   or  glacial   acetic  acid.     If 

hydrochloric   acid  be  now  added,  a   magenta    or   deep   violet- 

produced,  the  hydrochloride  of  azo-amido- 

Mffclliiili  in     being  formed  ;    when   only   a  small   quantity  of 

tatrfiil.y  taurine  is  present,  the  colouration  is  only  a  faint  red.* 

m  boiling  with  chromic  acid,  a -naphthoquinone,  phthalic  acid 

Mi  a  brown  insoluble,  substance  are  formed.5    a-Naphtliylamiue 

■  a*  ployed  in  the  manufacture  of  colouring  matters. 

m-KaphtJii/iamiiu  hydrocldoridc,  C1(-,H;.?.'H3C1,  crystallizes  from 
W  »ater  in  long,  fibrous  needles,  resembling  asbestos,  and  from 
•lMk.1  in  lustrous  scales,  which  are  readily  soluble  in  ether,  but 
•tir  sparingly  in  concentrated  hydrochloric  acid,  and  sublime  at 
W.  When  platinum  chloride  is  added  to  its  alcoholic  solution, 
ikntrniah-yellow,  crystalline  precipitate  of  (C10H10N)jPtCl0  is 
hand,  which  U  slightly  soluble  in  water,  and  even  less  readily 
nd  ether  (Zinin). 

1  ftamine  wlpliatt,  (C1()H7.NH3)S!S04  +  2H,0,  is  spar- 
ifjj  soluble  in  cold  water  and  alcohol,  readily  in  hot  alcohol. 
■d  crystallizes  in  silvery  scales,  which  become  coloured  red  in 
flV  tnoist  state. 

trXqtlukflamin*  nitrate,  G'i0H7.NH3.NO3,  is  obtained  by 
di*nivLDg  the  base  in  pure  dilute  nitric  acid,  and  crystallizes  in 
Mows  Males, 

tiltx,  SUinlcaKUntkar,  1,  SA2.  '  Ballo,  Btr.  3,  288. 

»  Pins,  Annaltn.  78,  «4  :  ScHff,  AnnaUn,  101,  92  ;  129,  256. 
.':r.  ud  Nolting,  Ber,  18,  2306. 
i,  Amuihn,  183,265. 
-PART   VI.  L 
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a-NapWiylamine    oxalate,   <C10H,.NH3)jC1Oil   a} 
narrow,  lustrous  plates,  whilst  the   acid  saU,  C10H9M.CtH/J, 
forms  dull  white  aggregates. 

a-Naphlhylaminc  ptenatc,  C10H7.NH=  +  C.Hj.OH, 
from  light  petroleum  iu  needles,  melting  at  3UC.' 


SECONDARY    AND   TERTIARY  c-NAPHTHYL- 
AMINES. 

2626  Metkyl-a-naphthyl  amine,  CWFL,.NH.<.'H...  i  - 
gether  with  a-dinaphthylamine,  when  methyl  cblnrid 
into  a-naphtbylamine   heated   to   150 — 180°.     The  product 
extracted    with   ether  and    the   ethereal  solution    shaken  * 
dilute  sulphuric  acid,  which  dissolves  the  methyl  base  and  fffl 
insoluble  uaph thy  1  amine  sulphate  with  any  unattark 
d in aphthyl amine  being  left  in  the  ethereal  solution.      I 
liquid  which  boils  at  293",  and  becomes  darker  and   ■  ■■ 
the  air.* 

Dimethyl-a-nuphthylamin,;    C.J-LNfCH;,).,,     is     ol 
heating  a-naphthylamine  with  methyl    iodide    and    wood  *pi 
to  100°  (Laudshoff),  as  well  as  by  beating  the  liv.ii 
180°  with  methyl  alcohol.9     It  is  a  colourless  liquid 
very  strongly  refractive,  becomes  brown  in  the  air.  tim 
petroleum,  has  a  faint  odour,  resembling  that  uf 
and  boils  at  274'5°  (711  mm.).   Ferric  chloride  imparl 
red  colour  to  the  alcoholic  solution,  which  changes  to  violet 
air.     Its  sulphate  ami  hyilrorhhu-iili-  are  readily  soluble. 

Tnniethyl-a-naphihylammimium     iodid> . 
formed  when  the  tertiary  base  is  heated   to   100"  wil 
iodido,  and  crystallizes  iu  flat,  faint   yellowis) 
which  decompose  into  the  constituents  at  Hi4".     The  h: 
is  a  strongly  alkaline,  deliquescent  mass. 

Etkyl-a-napfdkylamine,   O10H,NH.(.' Jl,     T; 
of  this  base  was  obtained  by  Limpricht,  by  the  actii 
bromide  on  uaphthylamine,  in  reddish  nodular  aggregates,' 
yielded  naphthyl&mine  on  treatment  with  cane 

.■,    Soe.  ISM,  1,488. 

'  LuidshoiF,  Btf.  li. 

'   1'n.ilWln  niid  Weliium,  B<T.  21,  SIS 


;  pdriodide,  which  crystallizes  in  four-sided 

litil'.'i]   i"   i-i^lut.-   iln'    \i:>sr   which   was,  ho w- 

il  by  Bernthsen  and  Tiornpetter  by  the  action  of 

and    hydrochloric    acid    on    thio-acelonaphthalide, 

these  chemists,  however,  did   not  further 

but  converted  it  into  the  hydrochloride  and  platino- 

According    to     Bamberger    and     Hellwig,    ethyl-a- 

aphtbvUuiine  is  a  liquid  which  rapidly  becomes  coloured   in 

he  air,  and  appears  brownish-red  by  transmitted  light,  but  steel 

fleeted  light;   on  heating,  this  dichroism   disappears 

ad  the  colour  changes  from  dark  cherry-red  to  light-orange. 

it  boils  ul  303°  (722'5  mm.).3 

VUJtgl-a^naphthy famine,  t  YJ-L.Xi'i  '..H-\,,  ran  easily  be  pre- 
fni  by  heating  a-naphthylamine  with  the  calculated  quantity 
rfonstic  soda,  ethyl  bromide,  and  some  water  to  100—120°. 
:■  "irlesa,  transparent,  oily  liquid,  which  becomes  brown 
tive,  and  boils  at  283 — 285°.  Its 
miykalt   is   readily  soluble,  and  crystallizes  in  well-developed, 

T+utkyl-a-wphthylammt'niv.'m,  bromide,  N(C10HT)(CaHfi)3Br,  is 
Im&j  in  small  quantity  together  with  the  tertiary  base,  and 
BpCaflizea  from  water  in  silky  plates.  When  sulphuric  acid  and 
jutisuum  ferrocyanide  are  added  to  its  aqueous  solution,  a 
iwl,  from  which  ammonia  separates  diithyl- 
9t-.ii  x  h  y  laxnine/ 

•hylammonium  fotfi&lN(CuHT)(CtHt)aI,ibrmB 

ped  tiiW-shaped  crystals  (Friedlander  and  Welmana). 

XUtflcxt-a-juijihthi/laMiii'',  (C10H7NH)2C„H„  is  obtained  when 

■w^thy  Limine  is  boiled  with  ethylene  bromide  and  benzene,  and 

frnr-*  crystals,  which  melt  at  127°  anil  are  sparingly  soluble  in 

*V-.1j<i1.  mare  readily  in  absolute  alcohol,  and  readily  in  ether. 

■'     CMH9JNtS04H(,  is  ouly  very  slightly  soluble  and 

Mtt*  micm«kx>|.)ic  crystals,  which  li;nt_-  a  strong  silvery  lustre." 

■  MfhlkyUtmine,  i  ',l,rI;,NH,C„Hs,  is  formed  when  a- 

Mplitbyhiniii-    i*  heated  to  240° with  aniline  hydrochloride'  and 

-  of  a-naphthol  is  heated  to  280°  with   two 

■lleculea  of  aniline   and    one  molecule  of  calcium  chloride.8 


"-  «,  101.  :'"-  '  Bar.  U,  1761.  '  Her.  22,  1312. 

.  21.  3123. 

■,  i--j,  l,  180.       "  ]:■■ ;,'■.-.  8, 

.',.,.'.'.  See.  Ckim    18,  08  ;  Stn-if,  Annahn,  209, 
lfl,  M75. 
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It  crystallizes  from  alcohol  in  colourless  needles  or  prams, 
melts  at  62°,  and  boils  at  33.5°  under  a  pi 
Its  alcoholic  solution  shows  a,  blue  floor 
solution  in  sulphuric  acid  which  contains  nitric  aciit  : 
blue,  but  changes  on  heating  to  green  and  then  to  browa.  It 
is  insoluble  in  dilute  acids,  but  when  hydrochloric  acid  is  pawed 
into  its  alcoholic  solution  the  hydrochloride  separates  aid  m 
prisma,  which  are  decomposed  by  water. 

Pheayl-a-iiaphthylnitrusawine,  C1DH;N(C0H,)NO,  is  formed 
when  an  acetic  acid  solution  of  phenyl-a-naphthylamine  is 
with  powdered  sodium  nitrite  and  the  mixture  allowed  U>  sUM 
in  a  cool  place.  It  crystallizes  from  methyl  alcohol  in 
yellowish-red  tablets  or  prisms,  melting  at  92V 

Melting-f** 
o-Tolyl-a-naphtbylamine,  C,0H;NH.CeHvCHs,  long, 

flat  needles 

^-Tolyl-a.naphthylamine,*Cl0HTNH.CaH4.CHa, 

short  prisms 

Benzylnaphthylamine,8  C10H7NH.CH2.C8HB,  brown, 

lustrous  scales 

Cholesteryluaphthylamine,4  C]0H,N  H.CggHjj, 

crystals 


p-Phmy/me-a-nap)Uhylamin«,  (C,0H..NH)BC„H(, 
by  heating  o-naphthol  with  ^i-diamidobenzene  to 
crystallizes  from  aniline  in  small  white  plates,  whii 
235",  and  are  almost  insoluble  in  boiling  alcoh"]. 
benzene.  Its  solution  in  concentrated  sulphuric  acid  is  eolona 
greenish  violet,  and  then  deep  blue  by  potassium  1 1 
unites  with  picric  acid  to  form  the  compound  (C,{lrL 
+  2C8H3(NOa)jO,  which  crystallizes  in  small,  black,  lusi 
needles,  is  sparingly  soluble  in  alcohol,  but  fri 
zene,  and  melts  at  217"  with  evolution  of  gas.  Wln.n  :hr 
is  heated  to  140°  with  methyl  iodide  and  wood 
phenyknemethylnaphthytaminc,  (<  !10HT,NCH|)(CgH<l 
This  substance  crystallizes  from  hot  benzene  in 
plates,  melting  at  180V 

a-l>tiiirpltthylamiiie,  (Ci0H7),NH,  was  first  prepared  hj 

1  0.  HmOM  uiul  Hepp,  Btr.  20, 1847. 
-  totrftfato-,  Btr.  16,  207s. 

d  !  T-miiiiui,  Bull.  See,  OMm,  20,  tt 

*  WftUiUky,  Bnldtin't  liandh.  2.  S9J. 
»  Banff,  Bit.  22,  10B0 


o-ACETnNAPiiTHAT.ini- 

I   a-naphthylamine  -with  its  hydrochloride.1 

■beady  mi  Jao  formed  when  a-naphthylaniine 

0      heating  .1    mixture  of  10 

t*  M-tmphthol,  13  parts  sodium  acetate, and  3  parts  ammonium 

to  270°,  31   per  cent,  of  dinaphthylamine 

ent.  of  naphtbylamine  are  formed.8     It  may  also  he 

1  .■    a-nurilitlu.il     with     a-naphthylamine    and 

ride.' 

lublo  in  water,  moderately  soluble  in  alcohol,  and 

1  er.  crystallizes  in  quad  ratic  plates,  melting  at   111 ". 

at   310 — 315°   (15   mm.).     Its  alcoholic   solution   is 

loured   groon  by   feme  chloride  ;    sulphuric   acid   dissolves  it, 

ruing  a   yellow  solution   which    becomes    green    on    heating, 

iiLit  dilute  acids  and  even  concentrated  hydrochloric  acid  only 

to  a  very  alight  extent.     It  forms  with  picric  acid  the 

mpoimd  CjqH^N  +  SCeHjfNOJjO,  which  crystallizes  in  small 

168—169  (Benz), 
m-Hinaphtk^tnitrommine,  (CI0Hr)aNCNO),  is  a  yellow  crystal- 
iiifL  hi ■■h.-i  ;ii  -GQ — 262°  with  decomposition,  and 
<*ly  slightly  soluble  in  water  and  alcohol  (Landshoff). 


a  NAPHTHALIDES. 

3627  n-Formytnaphthalide,  (".!,1.,Hr.NH.COH,  was  obtained  by 
iti.T  with  osalnaphthalide  by  heating  acid  naphthyl- 
t  oxalate  to   200V      It  is  also  readily  formed   when  a- 
ibyuunme  is  baled  with  aqueous  formic  acid,  and  crystal- 
1  boiling  water,  in  which  it  is  moderately  soluble,  in  silky 

\thatide,<xa-2fapMylacctamide,ClQfL,NB..CO.Cni, 

n-tjaphthylamine  is  heated  for  some  time  with 

•  acid,8  and    when    a-naphthol  is  heated   with  am- 

141).     It  is  insoluble  in  cold  water,  some- 

11  hot  water,  and  readily  in  alcohol,  and  crystallizes 

lies,  which  melt  at  159°,  and  sublime  in  very  delicate 

.    !.  19,  68.  :  r,lj„.  Hrr.  15,  GOP. 

**t,  Str.  16,  IT.  '  Annalcu,  108,  --'•'• 

T,.lu-.  Br.  U 

ftenbn,  .'.  .  inii    Biedcraiwin,  Sir.  6,   3'12;   Toummsi 

i&c.  <-■*,"!.  JO,  1»  :  Dittler  u»l  Lii-Wmiiiua.  Annul  .■.,  183,  --■'. 
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thread-like  forms,  resembling  the  finest  silk  fibres.  It  is  not 
attacked  by  boiling  hydrochloric  acid,  but  is  decomposed  by 
continued  heating  with  caustic  potash  solution. 

a-Acetomethylnaphthalide,  C10H7N(CO.GHS)CH8,  is  formed 
when  a-methylnaphthylamine  is  boiled  with  acetic  anhydride, 
and  crystallizes  from  hot  water  in  small  prisms,  melting  at 
90— 910.1 

a-Acetophenylnapkthalide,  C10lLlN(GO.C'H^)C^ELSf  is  prepared 
by  heating  phenylnaphthylamine  with  acetic  anhydride,  and  forms 
indistinct  crystals,  which  melt  at  115°  (Streiff). 

p-PhenyleTte-a-acetonaphthalide,  (C^HyN.CO.CEyjCyBj,  forms 
white  plates,  melting  at  210°  (Ruoff). 

a-Dinaphthylacetamide,  (C10H7)2N.CO.CH8,  crystallizes  from 
alcohol  in  stellate  aggregates  of  small,  yellowish  needles,  melting 
at  217°  (Benz). 

a-Thio-acetonapktJialidc  is  formed  when  ethenylnaphthyl- 
amidine  is  heated  with  carbon  disulphide : 2 


CH3.Cf  +  CS2  =  CELCf  +  CNSH. 

\NH.C10H7  ^NELCjaHy 


It  may  be  more  simply  obtained  by  melting  a-acetonaphthalide 
with  phosphorus  pentasulphide.3  It  crystallizes  from  alcohol  in 
well-developed  white  tablets,  which  melt  at  110 — 111°. 

Like  thio-acetanilide,  it  behaves  in  many  reactions  as  the 
tautomeric  mercaptan  : 

Cxijj.C  ^ 

a-Bcnzonaphthalidcy  C10H7.NH(CO.CGH5),  is  obtained  by  the 
action  of  benzoyl  chloride  on  a-naphthylamine,4  and  also  by 
heating  the  latter  with  benzoic  acid.6  It  crystallizes  from  alcohol 
in  needles,  melting  at  159 — 160°. 

a-Thiobcnzonaphthalide,  C10H7.NH(CS.C6H5),is  prepared  int 
similar  manner  to  the  thio-acetyl  compound,  and  resembles  it  m 

1  Landshoff,  Ber.  H,  634. 

2  Bernthsen  and  Trompetter,  Ber.  10,  1756. 

3  Jacobson,  Ber.  20,  1895. 

4  Church,  Chcm.  Ncies,  5,  324 ;  EbeU,  Annalcn,  208,  324. 

8  Hofmann,  Ber.  20,  1798.  1 
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roperties.     It  crystallizes  from  alcohol  in  yellowish  needles,  and 
nits  at  147"5 — 1485°  (Bernthsen  and  Trompetter;  Jacobson). 
MrBaaonaphthaliilimidMhloride,  CI0HTN=CC1.C8H6,  is  formed 
;[  >>f  phosphorus  chloride  on  ra-benzonaphthalide  : 

I  'inH.N(<JO.CeHB)H  +  PC1S  =  C10H7N=CC1.C0HS  + 
HC1  +  POC1,, 

h  crystallizes  from  light  petroleum  in  large,  colourless  plates. 
Belts  at  60°,  and  is  converted  by  sodiomalonic  ester  into  dhyl 
—tfikthylaminebenzenylmalmate,  C,nH7.N=C(CflHs)CHCCO.. 
CJIt)t,  which  crystallizes  from  alcohol  in  large,  hard,  strongly 
Wfcietive,  obtuse-angled  crystals,  melting  at  145'5°.  On  heating 
litfi  dilute  hydrochloric  acid  to  120",  acetophenonc  and  a- 
■phthylamine  are  obtained : ' 

0,  U-.^=c{   *  +  3H20 

xCH(C02.C,Hfi), 

-  O^NH,  +  CO/  "    '  +  2COs  +  2HO.CJEL. 
XCH3 

t-Saphthytglycoccll,  CluH,.NH.CHs.COjH,  is  formed  on  heat 

hylaraine  with  chloracetic  acid  and  sodium  acetate, 

u>i  crystallizes  from  alcohol  in  needles,  which  melt  at  198 — 

W?    When  heated  to  230°,  it  forms  the   anhydride,  {QWK,. 

SB.CHrCO)10,  which  crystallizes  in  lustrous  scales,  melting  at 

■     whilst  actiylnaphthylglycocoll,  Cl0H,.N(CO.CH3)CHs 

btained  by  heating  the  glycocoll  with  acetic  anhydride, 

mi  white  prisms,  which  melt  at  154°, 

la:  have  an  acid  reaction. 

•-Naphthylglycocoll  is  converted  by  nitrous  acid  into  an 
Wfw ili ugly  unstable  nitroso-derivative.8 

'■-■id,  C10H-N(CH!j.CO1H)j,  is  formed 
1(0  o-naphthylglycocoll  is  heated  to  140°  for  two  hours  with  one 
uiecule  of  chloraoetic  acid  and  13  molecules  of  sodium  carbon- 
soluble  in  alcohol  and  glacial  acetic  acid, 
i  light  ]ietroleum  and  benzene,  from  the  last  of  which 
MparoU-s  in  crystals  containing  one  molecule  of  benzene,  which 

r.  19,  m. 

ogel,  Btr.  22,  1S07  ;  Forte,  Btr.  ', 

S3,     ■ 
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is  lost  at  100°.  The  pure  acid  melts  at  133—133-5°,  wit  1 1 

of  gas.     Ferric  chloride  colours  its   BOhrtioos   red,    brown.owi 

on  heating  green.1 

On  heating  with  naph thy! amine  to  140°,  the  num 
naphthalides  of  this  acid  are  obtained. 

Themononaphthatide,  C10H7N(CH..COOH  I 
is  soluble   in   benzene   and   alcohol,  melts  at    In. 
dissolves  in  alkalis. 

The  dmapkihalide.  C10H7N(CHa.CO.NC10H7)t,fo,rn. 
crystals,  melting  at  200—202°. 

a-Cha/onaphihalide,  (Cl0HrNH)2C30.,,  is   insoluble 
and  crystallizes  from  boiling  alcohol,  in  which  it  is  onh 
soluble,  in  small  scales,  which  melt  at  about  200°,  and  on  fiirUKl 
beating  decompose  into  carbonic  oxide  and  dinapbthy 
is  scarcely  attacked  by  dilute  caustic   potash  solution,  but  is 
decomposed  by  a  concentrated  solution  on  beating  (Ziuiu). 

a-Kaphtkyloxamic  acid,  CluH7.NH.C202.OH,  is  obtaii 
napbthylamine  is  heated  to  100°  with  ethyl  oxalate  and  a  littl* 
alcohol : 

CO.OC.H, 

+  2C10H7.NH„  +  HaO 
CO.OC2Hs 

CO.NH.C10H, 
m   \  +  2C.Hs.OH. 

CO.O.NH,,C10H7 

The  napkthylamine  salt  thus  obtained   crystallizes  in 
needles,  melting  at  154°;  when  its  solution  in  hot, 
hydrochloric  acid  is  allowed  to  cool,  the  free  acid  m 
fascicular  groups  of  needles,  which  decompose  and  froth  ii|i 


Ethyl  a-n'ij)hthyloxaiiwte,   C10H,.NH.C,,O,,.OCiHi, 
when    uapli  thy  Limine    and    ethyl    oxalate    are   heated    together 
without  alcohol,  and  crystallizes  in  fascicular  groups  of 
melting  at  106V 

a-Sumnonuphtkalide,   (CwHT.NH.CO)iC,H).   is  obtained, 
gether  with  the  compound  next   to  be  desci 
napbthylamine  to  100°  with  succinic  acid.     It  is  scarcely  »oltd 
in  alcohol,  and  crystallizes   from  glacial  aceti 
needles,  melting  with  deeom  posit  ion  at 

: t  ,u-.(,.rr. ,-,  L-yk-iti.  Str,  23,  sous. 

'  B&Uu,  Bar.  6,  247.  '    !  I 


I  HTffYLAMIDO-m-NITROBENZnli:  ACI I )  I M 

^Suteimmajikthit  nr  a-NaplUliiihiucinvmide, 

.CO, 

Ijalso  formed  when  succinic  acid  is  heated  to  200°  with  1:4- 
taphthyl&rninesul  phonic  acid ,' C10H„(NHjjSOdH,  and  crystallizes 
■■■  iter  in  coarse  lustrous  needles,  which  melt  at  153°, 
ud  are  volatile  without  decomposition. 

0inH;.NH.CO.C3H4,CO.1H,  is  pre- 
tand  by  dissolving  succinonaphthil  in  caustic  potash  solution. 
■ad  crystallises  from  alcohol  in  Hat  needles,  which  melt  at 
1*71*.  and  on  further  heating  are  converted  into  the  preceding 

.  r'.,C'iilI->H.<'t>.(lH.(""'][OH.CONHC10H., 
•  prepared  by  heating  malic  acid  with  nap  h  thy  famine.  It  can 
j  V  recrystalUzed  from  alcohol,  and  melts  at  205°.  On  treatment 
J*Mb  acetic  anhydride  it  yields  an  aci'tyl  derivative  melting  at 
}  JO-224V- 
F      Ome^n-a-napMhalide  or  a-Naphtftykitruconiiitidt, 

, „  /co\ 

C^HjN^  ^CjH,,  is  obtained  by  heating  equal  molecules  of 

XCCK 

Lid  and  a-naphthylamine  to  140 — 150°;  it  crystallizes 
ilatee  «t  small,  honey-yellow,  rhombic  tablets, melting 
143V 

/CO.NHCl0H7       Molting. 
;  pbthykniic  acid,  HO.C.H/— CO.NHC.JL         I*"1"' 
\CO.OH 

149° 

inapbthylamide,  HO.CiHt(CO.NH.CwHT),I 

microscopic  prisms 129° 

yCO.NH.C]0H. 
*Ortrodinnphtbvlamidimide,  HO.C,H.—  CCL   w  p  ti  , 
\CO>    ,U»    7 
sbt-aidwl  plales  * :    .    .    .    194c 

m-Xaj*iA  nzoic     acid,     C10H7NH.C0Hs(NOj) 

CUjH,  is  formed  when  a-naphthylamine  is  heated  withp-bromo- 

1  IUUjhhui  and  M»tt*ueci,  Ouim.  Ceitimtbl.  59,  1000. 
'  Buciioif  and  K»*tvop?l.  Iter.  23,  2016. 
*  MomwvkiiudtilBWT,  MonaUh.  Chem.  9,284. 
*.  19,  S6i0. 

M 
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m-nitrobenzoic  acid  as  a  reddish-brown  amorphous  powder.  The 
ethyl  ester  crystallizes  from  alcohol  in  reddish-brown  plates, 
melting  at  109°  On  reduction,  the  acid  yields  the  correspond- 
ing amido-acid,  which  crystallizes  from  dilute  alcohol  in  white 
needles,  decomposing  at  90.1 


a-NAPHTHYLAMIDINES. 

2628  Ethenylnaphthylamidine,  CH3.C(NH)NH(C10H7),  is  ob- 
tained by  heating  a-naphthylamine  hydrochloride  to  160— 
170°  with  acetonitrile : 

NH 
CH3.CN  +  NHyCLH,  =  CH..Cf 

\Nttcya, 

It  is  a  gummy,  elastic  mass,  which  is  insoluble  in  water,  but 
dissolves  readily  in  alcohol,  and  has  an  alkaline  reaction. 

Ethenylnaphthylamidine  hydrochloride,  C12H12N2,HC1,  crystal- 
lizes in  lustrous,  abrupt  prisms,  which  are  readily  soluble  in  water. 

Benzcnylnaphthylamidine,  C6H6.C(NH)NH.C10H7,  is  formed 
when  a-naphthylamine  is  heated  to  200°  with  benzonitrile,  and 
crystallizes  from  alcohol  in  tablets  which  have  a  satin  lustre, 
melt  at  141°,  and  form  a  faintly  alkaline  solution  in  dilute 
alcohol. 

Bcrvzenylnaphthylamidine  hydrochloride ,  C17HUN2,HC1,  crystal- 
lizes in  white  prisms.2 


a-NAPHTHYLCARBAMIDES. 

2629  a-Naphthyl  urea,  CO(NH2)NH.C10H7,  was  prepared  by 
Schiff  by  passing  the  vapour  of  cyanic  acid  into  an  ethereal  solu- 
tion of  a-naphthylamine,3  whilst  Pagliani  obtained  it,  together 
with  dinaphthyl  urea,  by  heating  a-naphthylamine  hydrochloride 
to  150 — 160°  with  urea.4  It  crystallizes  from  hot  water  01 
alcohol  in  pliable,  flat,  lustrous  needles,  which  decompose  at  25tf 
without  fusing. 

1  Heidensleben,  Ber.  23,  3457. 

2  Bernthsen  and  Trompetter,  Ber.  H,  1756. 
8  Annalen,  101,  90.  4  Ber.  12,  385. 
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inw,   CO(NH.C10H,)s,   was   first   obtained   by 

beating  acid  nap  h  thy  land  ne  oxalate,  and  was  named 

miit?     Zinin  "then  showed  that  the 

stance,  which  he  called  tarbonaphtkalidc,  is  a  product 

ion  of  oxalonaphth  abide,  which  is  first  formed.' 

itly  soluble  in  alcohol,  from  which  it  crystallizes  in 

li.-.  nifltuii:  with  decomposition  at  270°  (Pagliani). 

late,  CO(OCgHs)NH.C!0H7,  is  formed 
ion  of  ethyl  chloroformate  on  a-naphthylamme.  It  is 
in    inter,    ami    crystallizes   from    alcohol    in   needles, 

th,il  thi.-H-no.  CS(NH2)NH.Cl0H7,  is  obtained  by 
solution  of  naphthylainine  hydrochloride  with  aramo- 
■cyauate,  and  crystallines  from  hot  alcohol  in  small, 
which  melt  at  198°.* 
,1  aUyl  thio-wrm.,  CS(NH.CaH6)NH.C1(tHT,  was  pre- 
i  by  the  action  of  mustard  oil  on  a-napbthylamine.B 
1  crystals,  molting  at  145",  and,  like  other  allyl 
is  converted  by  beating  with  hydrochloric  acid  into 
■<'fi/ln,r.  psi-utlotkl'-urm  : 


t--10H; 


H 
H     -CH=CH, 


CH.— CH .  S. 

ch,n^ 


0— N^ 


\h 


mice  crystallizes  in  rhombic  tablets  melting  at  134" 
.  which   crystallizes   in  rectangular  needles, 
■  ■/>,  which  is  an  orange  coloured   crystalline 
■ 

i  ■  «,  CSCNH.CflH^NH.C^H,,  is  formed 
on  of  phenyl  mustard  oil  ou  a-naphthylamine7  and  of 
a-ii;iplithyl  mustard  oil.3  It  crystalhzes  in  plates, 
il  ly  soluble  in  alcohol  and  melt  at  158 — 159°. 
to  150 — 160°  with  concentrated  hydrochloric 
ir  of  the  substances  from  which  it  has  been  prepared 
u 

CSfNH.Cj^HjJj,    was    obtained    by 
boiling  a-naphthyiamiiiL-  with  carbon  disulphide  and 

64,  919.         ;  Annakn,  108,  228.         «  Hofmann,  Ber.  3,  ( 

«j.ii  WVhrlin,  ti«ll.  Soc  C/lim.  28,  125. 

84.  316.  *  Gabriel,  Btr.  22,  3* 

1858.  860.  "   Hull,  Jahrub.  1858,  350. 

'■  --  15,  III*. 
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absolute  alcohol;'  according    to  Schiff  H 

ireniently  prepared  by  heating  to  100"  without  tb< 

alcohol.1      It  is  only  slightly  soluble  in  hot 

acetic  acid,  and  crystallizes  in  strongly  histi  ■ 

melt  at  203°.1     On  boiling  with  alcoholic  potash  it  is  i 

into  dinaphthy)  urea  (Delhos),  whilst  on  heating  with  benzen* 

and  mercuric  oxide,  a-ciirbodinaphtlisi 

Tins  Bubfltance  crystallizes  from  a  mixture  of  benzene 

in  large  prisms,  melting  at  93 — 94°,  is  converted  into  a-dinaphtirt 

urea  on  heating  with  dilute   alcohol,  and  combines 

phuretted  hydrogen  to  form  the  original  dinaplitbyl  tliio-urea.' 


/S-AMIDONAPHTHALENEortf-NAPHTHYLAMINE. 
C,0H7.NH,. 

2630  This  base  was  first  obtained  by  Liebermann  b 
1 :  2-bromonitroiiaphthalene  with  tin  and  hydrochloric 
is    also    formed,    together    with    /9-dinaphthylauiirn.', 
naphthol  is  heated  to  200 — 210°  with  zinc  chlurid< 
The    same    products    are    obtained,   accompanied    bj 
naphthalide,  by  heating  jS-naphthul  with  ammonium 
270—280"'.'      (.Irabu   lias   f.amd   tliat    it   ..-an    :. 
acting  on  heated  /8-naphthol  with  gaseous  ammonia,*  and  ttiis 
reaction  is  utilized  in  its  manufacture.   The  apparatus  consists  if 
three  iron  boilers,  which  will  withstand  a  considerable  pressure, 
and  are  connected  with  one  another  by  air-tight  joint 
is  evolved  by  heating  a  concentrated  solution  of  ammonia  con- 
tained in  the  first  vessel,  is  dried  by  caustic  lime  contained  io 
the   second,   and   in   the   third   is   brought,   into   conl 
^-naphthol    heated    to    150—160";    the    conversion    procefd* 
gradually,  and  is  accompanied  by  a  diminution  of  the  pressuW' 
After  60—70  hours  about  half  of  the  naphthol  has   : 
verted  into  the  baae  and  the  operation  ia  then  intern 
naphthol  removed  by  caustic  soda,  and  the  /9-naphthyli 
tracted  from  the  product  by  dilute  hydrochloric  acid,  dim 

1  AnnaUn,  64,  370. 

1  Amtalen,  101,  9C  '  »ra  also  Evcrs,  Bcr.  2 

II, .  v.  ,,  J,W.  12,  1800.  '  Huhn,  Bcr.  19,  2*01. 

5  AHiiaUn,  183,  2fiS,  '    B  r,  13,  3100. 

:  i  Writli,  Btr.  14,  £248;  Calm,  Btr.  15,  81*. 
'  Ulm,  Btr.  13,  lSil>. 
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R'    I 


lnied  more  abundantly  on  heating  longer  and 

ad   which   has  scarcely  basic  properties,  being 

■bind.      According   to   a  simpler    process,    10    kilos,   of 

a  ated  with  i  kilos,  of  caustic  soda  and  4  kilos. 

|i    to  150—160°  for  (ill— 70  hours.1 

also  abundantly  formed  when  (8-naphthol  is  heated  fox 

to  23 U — 260°  with  calcium  chloride  ammonia  contain- 

■,  and  the  temperature  finally  raised  to  270-2S0"  for  six 

■  no  jipr  cent,  of  £f-nuphthylaniine  and  12 — 13  per  cent,  of 

ttphtbylaminc    are    thus    obtained,    and    these    are     then 

ated  fn-m  one  another  and  from  unattacked  (S-naphthol  as 

Xuplituylamine  is  slightly  soluble  in  cold,  readily  in  hot 
ad  ether,  and  crystallizes  in  nacreous  plates 
fey  at  11-J:.  It  boils  at  899*6",'  and  is  distinguished  from 
i-  wimpoiiud  by  the  facts  that  it  is  odourless,  gives  no  charac- 
■  v.  itli  oxidizing  agents  or  alcohol  containing 
m*  acid,  and  does  not  become  coloured  in  the  air.  Its 
oas  solntiou  shows  a  blue  fluorescence,  but  not  that  of  its 


■   iyed  for  the  manufacture  of  azo-colouring  matters. 

hylamint  hydrochloride,  C,0H..NHSC1,  crystallizes  in 

■all  plates,  which  are  readily  soluble  in  water  and  alcohol,  but 

Jy    slightly     in   hydrochloric     acid.        The    platinochloride, 

PtClj,  forms  yellow  plates,   which  are  soluble    in 

■  water. 

ilamint  sulphate,   (ClllH-.NH.1i.,S04,  is  less  soluble 
an    the   a-compound,    and    crystallizes    from   hot   water    in 

i-Sapklhylamiw-  pierate,    C10H;N.CuHa(NO2)3O,   crystallizes 
am  alcohol  in  long  yellow  needles. 

chloride,  (C10H7NH)sSiCl,,  is  formed 

ii  chloride  is  added  to  a  solution  of  £-nnph  thy  Limine 

Bapbthylamine  hydrochloride  separating  out  as  a 

inous  precipitate.     On  evaporating  the    filtrate,  the 

ompvuail   is  obtained  as  a  white  powder,  which  decomposes 

Dg  when  heated.* 

i  Behuta,  SMmMUmIAmt,  1,  381. 

'  Bexix,  Bcr.  16,  8. 

*  lUmberger,  Bcr.  22,  772. 

*  Hanluli,  /ultra.  Chtm,   Hoe,  1887,  1,  -15. 
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SECONDARY  AND  TERTIARY  £-NAPHTHYL- 
AMINES. 

2631  Dimcthyl-p-wiphthylamitu;    C1(,HT  N  CH, 
tained   by  Hantzach   by  heating  0-naphthd    with 
triraetliylamine,  containing  methyl  amine,  to  200*,  and 
the  product  with  methyl  iodide  ;  tbe  hydroxide  prepared  frim 
the  trimethyluaphthylammoniuin  iodide  thus  obtains 
poses  on  dry  distillation  into  methyl  alcohol  and  Ail 
naplithylamine.1      According  to   Bamberger   and    Holler,  it  i 
better  to  prepare  the  ammonium  iodide  by  heating  /3-napljilifl- 
amine  to  120°  with  methyl  iodide,  caustic  soda  ami 
to   decompose   it   by  distillation  with   potash.8      Di 
naphthylamine  is  a  crystalline  mass,  melts  at  46°,  ■■<.■■ 
305°.       Its   salts  are    readily    soluble,   with  the    bxi 
the  platinochloride,    which    is    only  slightly   soluhl" 
boiling  alcohol. 

Trimetkyl-ft-naphtkylammonium  iodide,  C,0IIr(CH 
tallizes  iu  thin  plates  with  a  satin  lustre  or  silver-*  h 
which    have  a    bitter  taste  and    are  sparingly   soluble  in  cotf 
water    and    alcohol.       Its    hydroxide    solidifies   in    < 
crystalline,  strongly  alkaline,  hut  not  very  caustic  mass. 

Ethyl-fi-Tiaphthylamine,  G1(1H7(NH.C8HB),   is   an    nil 
which  distils  at  305"  (716  mm.)3  and  docs   qo1    solidiij 
freezing  mixture.      Its  hydrochloride  crystallizes  from  hot  wat«t 
in  elegant  plates,  which  melt  at  235°,  and  volatilizi- 
heating  almost  without  decomposition. 

Etkyl-&-naphtkiftln'tr<ixiunin<\,Cialir'S(S*  >)i     0 
less  crystals,  melting  at  56°.* 

Ditihyl-ff-naphthylamint,    C^HjNfCjH^j,    U   a    > 
liquid  which  rapidly  becomes  browu  iu  tin   n 
disappears  on  heating  but  returns  on  cooling.     It  boils  at  SIC 
under  :i  pressure  of  717  mm. 

■■      hydrochloi-ide,    t.,u,HTN  .  ■■  '  I 
separates  out  when  hydrochloric  acid  is  passed 
the  base  in  anhydrous  ether,  in  the  form  of  ■ 
I  ou  tli^  Bvaporati 


;- 


PHENYLS-  >'  APHTH  YL  AM  I N  E 


:  -jyrup,  which  soon  soliditien 

jrroups  of  needles,  resembling  wave  11  it*.     It   is  decomposed 

to  ,3-ii;iplit.!iylui!ime  and  a  combustible  gas, 

ich  Bamberger  and  Williamson  consider  to  be-  butylene,1  but 

lich  U  probably  ethylene. 

FUnyl-Q-naphiAyiamiru-,  C10H7NH.C0H6,  la  formed  when 
— phthol  ia  heated  with  auiline  hydrochloride,2  or  zinc  chloride 
miline.'  Il  is,  however,  best  prepared  by  heating  a  molecule 
[  (J-iiapbtli'.'l  with  two  molecules  of  aniline  and  one  molecule 
(  mlrium  chloride  for  nine  hours  to  280°.4  It  is  frilly  Taken 
nsnal  solvents  at  their  boiling-points,  sparingly  in  the 
3il«i.  and  crystallizes  from  hot  methyl  alcohol  in  hard,  colourless, 
rb-icnb!'.  needles,  which  melt  at  108°.  Its  solutions  show  a 
jiat  fluorescence.  It  boils  at  395°,  and  is  decomposed  into 
u.-.  ■  -f-uLijilithol  when  heated  to  240°  with  concentrated 

kriruchii-jric   acid.      If    hydrochloric   acid   be   passed   into   its 
■bnun,  the  kydroekloridt  separates  as  a  snow-white,  crystalline 
fwder,   which    ia    decomposed    by    water.       Its  picrate    forma 
■■dies,  which  decompose  in  moist  air. 

flnilrosamine,  C1()HTN(NO)CflHs,  is  obtained 
I  »La  amyl  nitrite  is  added  to  a  solution  of  the  base  in  benzene 
tea  in  yellow  prisms  melting  at  !>3".6 

Mcsl  tine-  point. 
.ibylamine,  C10HvN(CtlHt.CH3)H. 

;        small  plates 95— 9G° 

:  i.thylamine,  CjoHjNHC^.CH,, 

plates' 104° 

B~Ih%aphth\fi-ji-dwmirl (Jiemtnt;  or  p-Phenyhne-fi-naphthyl- 
,  ■■«,  CsH((NH.CtaET)1,  is  formed  when  ;i-dianudobenzene 
« iitat.il  with  /S-napht.hol  to  200°,  and  crystallizes  from  boiling 
■  285°,  which  are  insoluble  in  dilute 
«>**.  In  solution  mi  concentrated  sulphuric  acid  is  coloured 
.■.I  then  deep-blue  by  sodium  nitrite.  When  it 
■  kcated  with  a  solution  of  picric  acid  in  alcohol  the  compound 
■:>  \\\ ,  (NO,),0  is  formed,  which  crystallizes 
t  benzene  and  light  petroleum  in  lustrous  black 


Stcrr  anil  Weith,  Btr.  13,  1208. 
Frii'dlBiidcr,  Btr.  16,  2075. 


'22.  im 

13,  '-■■'. 

'-    :  14,  2843  :  Witt,  Btr.  20,  5/3. 
',  *r.  22.  10M. 
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ft-IHTwpkthyl-m^iamidobenzene  is  prepared  in  a  similar  manner 
and  forms  violet,  matted  needles,  melting  at  1260.1 

/3-Dinaphthylamine,   (C10H7)2NH.     The    preparation  of  this 
substance  has  already  been  mentioned  under  £-naphthylamin& 
It  is  also  formed   when   hydrochloric  acid   is  passed  into  #- 
naphthylamine  heated  to  170 — 190°,2  and  crystallizes  in  silvery 
plates,  melting  at  170*5°,  which  arq  sparingly  soluble  in  boiling 
alcohol,  readily  in  boiling  glacial  acetic  acid  and  benzene ;  its 
solutions  show  a  blue  fluorescence.    On  heating  to  240°  with 
hydrochloric  acid,  it  decomposes  into  /8-naphthol  and  yS-naphthyt 
amine,  whilst  much  /8-naphthylamine   is  formed  when  it  is 
heated  to  370°  with   zinc  chloride  ammonia  and  ammonium 
chloride.3    Its  crystalline  hydrochloride  is  also  decomposed  hj 
water,  and  it  forms  a  picrate  which  crystallizes  in  hair-like 
reddish-brown  needles,  melting  at  164 — 165°  (Benz). 

ft-Dinaphthylnitrosamine,  N(C10H7)2NO,  is  formed  when  the 
base  is  mixed  with  alcohol  and  sulphuric  acid  and  a  concentrated 
solution  of  sodium  nitrite  added ;  it  crystallizes  from  benzene 
in  white  fascicular  groups  of  needles,  which  become  brown  on 
heating,  and  melt  at  139 — 140°.4 

Ris  has  also  prepared  the  following  compounds  : 

Melting-point 

Methyl-£-dinaphthylamine,  (C10H7)2NCHS,  needles    139—140° 
Ethyl-/3-dinaphthylamine,  (C10H7)2NC2H5,  needles        231° 

a-/3'Di?iaphthyla?ni7ie  is  not  obtained  when  a-naphthol  is 
heated  with  ^-naphthylamine,  the  product  being  in  this  case 
/8-dinaphthylamine ;  it  is,  however,  formed  when  /8-naphthol  is 
heated  to  280°  with  a-naphthylamine  and  calcium  chloride 
ammonia  containing  water.  It  crystallizes  in  prisms,  which 
have  a  vitreous  lustre,  melt  at  110 — 1110,  and  dissolve  readily 
in  hot  alcohol  and  benzene.  Its  picrate  crystallizes  in  small, 
brownish-black  needles,  melting  at  172 — 1730.6 

1  Ruhemann,  Ber.  14,  54.  -  Klopsch,  Ber.  18,  1585. 

3  Ris,  Ber.  19,  2016.  4  Ris,  Ber.  20,  2618. 

5  Benz,  Ber.  16,  17. 


3-THIO-ACETOSAPHTHALIDE 


0-NAPHTHALIDES. 

phiKalidt,  C10H,NH.CHO,  is  formed  when 
Liine  is  heated  with  ethyl  formate  !  or  boiled  with 
1  it  crystallizes  in  plates,  melting  at  129°. 

■'.  C10HT.NH.CO.CHS,   is  obtained  together 

iphthylamineby  boiling /3-naphthylamine  with  glacial 

Mrtic  acid.1    and    by    heating   #-naphthol    to    270 — 280°   with 

■nuniuiu  acetate  mid  glacial  acetic  acid.*     It  crystallizes  from 

itod  alcoholic  solution  in  small  plates,  melting  at  132°. 

from  the  o-compound   in  being  much  more  readily 

dwuposed  by  dilute  acids  than  by  alkalis.8 

'amide,  (CjoH-^N.CO.CHg,   is   formed   when 
i  yl  amine  is  heated  with  acetyl  chloride,  and  crystallizes 
fan  a  mixture  of  benzene  and  light  petroleum  in  small  needles 
■kith  melt,  at  114—115°. 

tphtiylaeeiamide  forms  stellate  groups  of  thick  needles, 
■efcngat  125".6 

phihalide,   C1BH7.NH.CO.CR,NH.C,0H,,  is  ob- 
httetd  by   heating  ,8-naphthylamme  with   chloracetic  acid ;  it 
from  alcohol  in  light-yellow,  lustrous  plates,  which 
Eftat  17<':  ■' 

tthalide,  O^HfNHfCS.CH,,),  is  prepared  by 
■Wtng  (8-acetonaplithalide  with  phosphorus  pentasidphide,  and 
Bjnalli2es  from  alcohol  in  needles,  which  on  standing  in  their 
■Mficr-lirmur  change  into  coarse  tablets ;  both  of  these  modi- 
(ouona  melt  at  145 — 146°.  It  is  possible  that  they  are  repre- 
the  tautomeric  formula  : " 


ciuh..nh— c;' 


'■H, 


C10H7.N=C 


SH 


\CH,' 


wm,  Btr.  14,  68. 

ifcllllllllll  uid  Jncobaon,  Annnlni,  211,  12. 

:::.im  and  Jaeobaon.  *  Men  and  Weith,  Btr.  14,  2343. 

18,  112.  '  Bcnz,  Bcr.  16,  19. 

iot»oH_  Jltr.  21,  2027.     JmuIisoii  proposes  tin-  term  "  desoiotropiflm  "  in 

the   lattei  implies  the  view  that  the  compounds 

up  continually  being  changed  by  the  vibrations  of  their 

•   not  nlmre  this  view,  bat  assumes 

■  :  itiik<|w oilen tly,  liul   thai  in  certain  reactions,  one  form 

ombinatioii  (Jwudi,  band)  changing  {rpirtir. 
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8-BenzonapMhalide,   CwHr2?H(C0.CeB^    ii 
action  of  benzoyl  chloride  on  /S-oaphtbyliuniO' 

from  alcoliol  in  large  white  needles,  melting 
endeavoured  to  prepare  it  in  a  similar    manner  to  the  a 
pound,    by    heating   y8-naphthvl:miine    with    benzoi'i 
found  that  ammonia  was  evolved,  and   a  large    anio 
dinaphthylandne  formed.1 

B-BtnzonaphtJtalide-imido-cklorutc,  C10H,N=:CClJ 
tained  in  a  similar  manner  '<>  the  a-compoBBd  by  tine 
phosphorus  pentachloride  on  ,8-benzonaphthalule,  ami  crptaJlu* 
from  light  petroleum   in    large    plates,    melting    ■'' 
become  dull  and  opaque  in  moist  air,  /3-benzonaphthatidc 
again  formed.     It  reacts  with  sodiomalonic 
@-napht-h</!<'  iii  i  ii--l<'-ir  :.■■!!  i/liitafoitntr,       ClaH.7 
C\Hj),,    winch   separates   from  alcohol 
re&active,  obtuse-angled  crystals,  melting  at  1  I 
to  120s  with  hydrochloric  acid  it  decomposes  ii 
to  the  a-compound  (p.  151). 

/3-NapUthi,l<nnulr,-ar>-/ica<M,Cl0n7NH..GB    COl      I 
in  the  form  of  its  naphthylamine  salt  by  heating  .; 
amine  with    an    aqueous    solution    of  chloracetic    ai 
decomposition  with  boiling    hydrochloric  acid  the  free  add  it 
obtained,  which  crystallizes  from  water  in  microscopic  needkf* 
and  melts  at  134 — 135s. 

Nitroso-ft-naphthytamido-acetic  an,!,  C^lLNfNO  > 
crystallizes  from  dilute  alcohol  in  reddish  plates  and  decoinpM* 
at  125— 126°. 

Q-Naphthylimidodiacdv;   acid-    C^HjNiCHj.CCXHl,    is   pre- 
pared by  heating  sodium  /9-naphthylamidu   ■ 
acetic  acid  in   aqueous   solution   to    140°.     It  is   an   unstable 
amorphous  substance,  which  decompose*  at  182°,* 

Malo-8-dinaphthalide, C^NH.CO.CHj.CHfOH  ><  •  i 
obtained  by  heating  malic  acid  with  /S-naphtliylamiiie,  is  alma* 
insoluble  in  the  usual  solvents,  but  can  be   reerystaU 
aniline;   it  melt*  at  260 — SOT*.4 

Q-ImidobHtT/radiiiaphtkalidc,    is    formed,    together  with 
following   compound,    when    0- naphthylamine    in    h- ;tt 
aeetaoetic  ester  to  150 — 180s; 

1  Hofinnim,  Bit.  80, 1803. 

*  Jollea,  Ber.  28,  2372. 
■  Nk&oS  -ml  HnaDffer,  Bar,  23,  2003. 

•  Bweholf  ulni  KMttftt,  Brr.  23,  S04B. 


CITRAC0N0-/3-NAPHTHALiriE  103 

CH, 
1 

+  SCh.H-.NHj  =|  +  C.,H,.OH  +  H,0. 

CH, 

CO.NH.C10H7 

i  is  almost  insoluble  in  the  usual  solvents  and  crystallizes 
I 't  large  quantity  of  benzene  in  needles,  melting  at  200°. 
t,~S«Fhtkylimid.,bnlyrk  acid,  C10H7N— C(CH3)CH2.C02H,  i* 
liued  when  the  preceding  compound  is  boiled  with  hydro- 
)ric  acid  of  4  per  cent.,  and  crystallizes  from  hot  water  in 

I  needles,  melting  at  92V 
Sbenno  -  fi-naphthalide,    or     ,8  -  Na/phtyl&uccinimide,    C,0H7 

^CSH4,  is  prepared   by   heating  (8-naphthylamineaul- 

■ . i ■  ■  add  with  succinic  acid  to  200°;  it  crystallizes  from 
nfcol  in  long,  white  needles,  melting  at  180°.  When  it,  is 
ttlvtfd  in  caustic  potash,  tS-naphtk<ilsvccinam,icacid,QiJ\v'Nf\. 
HUJLjDOjH,  is  formed.  This  substance  separates  in  small 
Tie  crystals  and  on  heating  to  190°  is  reconverted  into  the 

/CO 

Viiracono-Q-naphthnliih:,  Cj0H-N^  >C,,H(,  is  formed  when 

\cox 

■I  molecules  of  citraconic  acid  and  /3-uaphthylamine  are 
■  !  tOgBtliet  'it  17n— 180°  and  crystallizes  from  alcohol  in 
U -yellow  needles,  which  melt  at  110°.3 

btbylamic  acid,'  Melting. 

1  <:>.NH.C10H-)..COiH,  microacopic  yellow  P°mt- 

Bsedlee 172" 

.  |  fothylamide,  CaH1(OH)(CO.NH.C10HT)3. 

C  prisms 215 

/CO.NH.C10H; 
..lithylamide,  CsH1(OH)~CO>NC  H> 

plates 233° 

■■-  17,  S40. 
'  pellixmri  and  Mntteucci,  Chem,  CtiUralbl.  59,  100C 
'  H<«;lit,  Btt.  19,  21  lti. 
'  Mwmw.lu.uJ  Gliwr,  MwoUlu  9,  2S*. 
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j3-Naphthylamido-m-nitrobenzoic   add.     Ci0H.NH .' 
COj.II,   is  obtained  by  the  action  of  (8-napai  i 
bromo-m-nitrobenzoic  acid,  dissolved  in  glycerol,  as  a 
amorphous    mas3.     The  rtki/l    ester  crystallizes  from 
splendid  light  yellow  lustrous  needles  melting  at  I87'SV 


£-NAPHTHYLCARBAMIDES  or  /3-NAPHTHYL- 
UREAS. 

3633  p-Naphthyl  urea,  CO(NHs)NH.CwH;,  is  ob 
heating  uaphthylamine  hydrochloride  with   urea   t" 
crystaluzes  from  hot  water  or  alcohol  in  matted  needles,  whicb 
soften  at  200°  but  do  not  completely  fuse  until  287*.* 

p-Dinaphthyl   urea,    CO(NHC,„HT)r    is    formed    when  tie 
corresponding   thio-compound   is  heated   with    mere 
andalcohi.l;  it  crystallizes  in  slender,  interlaced  need! 
melt  at  293°  and  are  only  slightly  soluble  in  alcohol  el 

0-IHiuijAtkyl-chtorqformamide,    (C10HT)aN.(  '<  M  1   i 
by  heating  /S-dinaphthylamine  with  a  aolution  of  ph 
toluene    to     150 — 160°.       It    forms    a    white,    caulifl 
crystalline  mass,  dissolves  readily  in  boiling  benzene  or  nlcnhol, 
and  melts  at  173°.4 

as-0-IHnapkthyl  urea,  {CwH7)tN.CO.NH..  is  formed  when 
the  preceding  compound  is  heated  with  alcoholic  ammonia,  h 
crystallizes  in  large,  pointed  needles,  dissolves  readily  in  liM 
benzene  and  alcohol,  and  melts  at  102 — 193°. 

Phewl-p-dinaphtkyl    una.   (CwRT),N.CO.NH.C„l( 
pared  from  the  corresponding  chloroformamide  and  aniline, a» 
has  also  been  obtained   from  /3-dinaph  thy  land  ue  ami  carbwil 
It    crystallizes    from  alcohol    in  fascicular  nggregatea  of  long. 
white  needles,  melting  at  181 — 182°.B 

{3-Tetranaphtkyl  urea  is  formed  w lion  thechlorofom 
treated  with  ^-dinaph thy  1  amine,     It  crystalli 
small  lustrous  needles,  melting  &1  28  I 

Ethyl  /3-mphtkylcarb(imat.c,  COfOaHsJNH.C,,^,  is  pnpMtl 
by  the  action  of  ethyl  ohloroformate  on  an  ■■ 

j..  n .  Il.r.  23,8*56.  ■    ■    ■',-.■  14, 

>;■. 


ETHYL  3-KAPHTHYLTHIOCARBAMATE 


It.::. 


MphthyUmine  ;  it  crystallizes  from  dilute  alcohol  in  pliable 
i  73°  (Cosiner). 

/.  urea,  CO(NH.C8H6)NH.C10H7,  is  formed 
:  phenylcarbimide  on  #-naphthylamine,  aDd 
jmlliiini  in  short,  lustrous  white  prisma,  which  melt  at 
and  are  only  sparingly  soluble  in  alcohol.1 
I%*tgi-fl-n*phthyl  ehloro/ormamide,  (C10H7)(C„H6)N.COC1. 
t  prepared  by  gently  heating  phenyl-jS-napbthylamine  with 
IwMgKne  dissolved  in  toluene.  It  crystallizes  from  alcohol  in 
nail.  White  lustrous  plates,  melting  at  101 — 102°. 

M-Pkcnyl-0-napldhyl  urea,  (CwH,)<CfHB)N.CO.NH„  forms 
Kg  white  needles  and  melts  at  18!) — 190°. 

V^kaigi-0-naphtkyl  una  (C^HjXC^N.CO.NHC^,,  is 
abuined  by  beating  a  solution  of  the  chlorofonnamide  in  chloro- 
form  with  aniline.  It  crystallizes  from  alcohol  in  white  plat*:s, 
netting  at  132— 133°.s 

Ihgl  thio-urea,  CS(NH2)NH.C10H,,  is  obtained  when 
3-Bflpbtiiylainine  thiocyanate  is  heated  for  some  time  to  100° 
«d  crystallizes  from  hot  alcohol,  in  which  it  is  only  slightly 
Joloble,  in  well-developed  rhombic  plates,  melting  at  180" 
Earner). 

pkthyl    thio-urea,    CS(NH.G10HV)2,    is    prepared    by 

totting  £-naph thy i amine    with   carbon   disulphide   and   some 

■kohoUc   potash ;   it  is  sparingly  soluble  in  all  solvents,  and 

•ysallizes  in   small  white   plates,  melting  at    193°  (Cosincr). 

Qt  heating  to  100°  with  alcoholic  ammonia  it  decomposes  into 

1  imine  and  naphthyl   thio-urea,8   whilst   on   boiling 

mercuric  oxide  it  is  converted  into  (B-carbodi- 

^Ukyliviidc,  C<  NC,0H:),,  which  forms  granular  crystals,  easily 

■fcMe    in    benzene,    freely    but   slowly,  in   ether,  and   melts 

n  it  is  boiled  with  dilute  alcohol,  dinaph thy  1 

•»  is  obtained,  and  it  combines  with  sulphuretted  hydrogen 

»  fam  dinaphthyl  thio-urea.* 

bif-8-naphthytthiocaTbamatt,  CS^CjHj) NH.C10Hj,  is  ob- 
■arf  when  /3-nupbthyI  thiocarbimide  is  heated  to  130°  with 
■ahd,  and  crystallizes  in  yellowish  prisms,  needles,  or  rhombic 
H«m.  which  melt  at  96—97°  (Coainer). 


'  QoifathMJilt  in-.l  Moliiuii,  L 
I,  £■  ■ .  19,  8404. 
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NAPHTHYLGUANIDINES. 

2634  a-Dinaphthylguanidine,  HNzz£!(NH.CiaH7)2,  was 
tained  by  Perkin  by  the  action  of  cyanogen  chloride  on  ft 
naphthylamine  and  was  termed  menapJUhylamine  (Pt.  Ill 
225).  It  crystallizes  from  hot  alcohol  in  small  white  nee 
which  melt  at  200°  and  have  a  bitter  taste,  and  an  alkaline  i 
tion  to  litmus  paper.  The  salts  are  only  sparingly  solubl 
water.  When  a  current  of  cyanogen  is  passed  throug 
suspended  in  ether,  dicyanmenaphth/ilidine  is  formed  as  a  c 
yellow  crystalline  mass,  which  is  decomposed  by  acids 
ammonia  and  menapkthoximide : 

.NfCWCzzNH 
— n/ 

N(C10Hr)C=NH 


HN=C<  I  +  2H-0  = 


/NfCaftXX) 
HN=C<  I        +  2NH.. 

\N(C10Hr)CO 

This  crystallizes  in  small  yellow  scales,  melting  at  245°, l 
are  insoluble  in  water,  sparingly  soluble  in  alcohol,  an 
decomposed  by  alkalis  and  strong  acids  into  dinaphthylgua] 
and  oxalic  acid.1 

a-Naphthyldiphenylguanidinef  Cl0H7Nz=C(NH.C6H6)2! 
obtained  by  Tiemann  by  acting  upon  an  alcoholic  solut 
a-naphthylamine  and  diphenyl  thio-urea  with  lead  oxid 
forms  crystalline  crusts,  melting  at  155° ;  the  hydroa 
separates  out  in  indistinct  crystals  when  its  hot  solu 
allowed  to  cool.2 

a-TriiiapMhylguanidine.  When  a-dinaphthyl  thio-u 
heated  with  methyl  iodide,  the  methyl  a-naphthyi 
naphthylthiocarbamate  is  formed,  which  crystallizes  : 
prisms,  melting  at  136°,  and  on  heating  with  a-naphthy 
and  absolute  alcohol  is  converted  into  trinaphthylguanidi 

yNH.C10H7  /NH.C10H7 

C^N.q0H7      +  NH2.C10H7  =  C^=N.C10H7        +  HS 
\SCH8  \NH.C10H7 

1  Annalen,  98,  236.  s  Ber.  Sf  6. 


d-NAPHTHVL  THIOCYANATE 


needles  melting  at  178°,  which  are 
vhle    in   water,  and    dissolve    slowly    hut   freely    in    hot 


CYANOGEN  COMPOUNDS  OF  NAPHTHYL. 


3635  a-Xi>p!ittit/lrarl<amiiie,  C10Hj.NC,  is  formed  by  the  action 

ikoholic  potash  on  n-naphthylaniine,  and  is 

■i  almost  amorphous  mass,  which  has  an  adhering  but  not  very 

Mie  uarb:i mines,  ami  dissolves  readily  in  alcohol, 

able  in  water, 

iff  rs  from  the  o-com pound  in  forming 
■■   ,■   :,1   S4V 

ifUarbimide,  C1UH7N(C0),  was  obtained  by  Hormann 
:  -._    .tiivl    rnplithylearbaiiiate    with    phosphorus  pent- 
Iki^u  .in  almost  odourless  liquid,  boiling  at  269 — 270°,  the 
:.  pungent  odour." 

or       a-Naj'Jitiii/l       mustard       oil, 

wad    prepared   by  Hull   by    tin-   distillation  of  o- 

I  toiphti.yl    thiourea    with  phosphorus  peutoxide,     It  may  be 

ily  obtained  by  heating  tlie  first-named  substance  with 

I  H  parts  of  phosphoric  acid  containing   62 — 63  per  cent,  of 

I  patoiide.     It  crystallizes  from  alcohol  in  long,  lustrous  needles. 

1    58°,  and    is    converted   into    ethyl  a-naphthylcar- 

.  continued  boiling  with  alcohol.* 

ft  thk-ffitl-imiih-  is  prepared  in  a  similar  manner  to 

pound  ;  it  crystallizes  in  yellowish  needles,  melting  at 

[  •!— GS\  and  is  very  readily  converted  into  ethyl  /3-naphthylthio- 

ariunate  by  boiling  alcohol  (Cosiner  ;  Mainzer). 

I  j.iHjS.CN,  is  formed  when  cyanogen 
Afcride  is  passed  into  an  alcoholic  solution  of  ,8-thionaphthoI, 
■diepvaU-?  on  the  addition  of  water  as  an  oily  liquid,  which 
(As  tome  time  solidifies  to  a  snow-white  mass ;  it  melts  at 
S*.  *ad  decomposes  at  a  higher  temperature.5 

red  the  following  compounds  by  the  action  of 
cnaogeu  cbj  rride  on  the  oaphthylamines  : 

Hrr,  21,  902.  *  Liebermnnii,  Bcr.  16,  1*40. 

nunn,  8tr.  3.  857, 

1  IL.Imiuc..  ISir.  15,  985.  ;  lUinwr,  Btr.  16,  1112  ;  16,  201  <S. 
B,  r.  g,  4B2. 

19,  iliuiiil  2056. 
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Melting-point 

Naphthylamidocyanuric  chloride, 

C10H7.NH.C8NSC12  {  £-  well  fLed  crystals  !   !  154' 
Dinaphthylamidocyaniiric  chloride, 

(C10H7.NH)2CSN8C1 1  p J^&slln  \   \\\\\  .178° 
Trinaphthylcyanuramide, 

(Cjo^nh^CjNj  |  j .JJJjjJJ ;  ;  ;  ;  ;  ;  ;  209° 


THE  TETRAHYDRONAPHTHYLAMINES. 

2636  The  alicyclic  compounds  of  this  group,  containing  the 
four  hydrogen  atoms  in  the  nucleus  which  also  contains  th* 
amido-group,  have  lost  the  character  of  aromatic  amido-com- 
pounds  and  behave  like  fatty  amines.  They  have  a  strong 
alkaline  reaction,  colour  turmeric  paper  brown,  decompose 
ammonium  salts,  and  have  a  sharp  smell  which  resembles  that 
of  ammonia  and  of  piperidine,  and  produces  irritation  in  the 
throat.  They  form  neutral  salts,  eagerly  absorb  carbon  dioxide 
from  the  air,  and  those  of  them  which  are  primary  compounds 
combine  with  carbon  disulphide  with  explosive  violence.  A 
very  characteristic  property  is  that  they  are  not  converted  by 
nitrous  acid  into  diazo-compounds  but  into  stable  nitrites. 
Moreover,  they  do  not  combine  with  diazo-salts  to  form  azo- 
colouring  matters,  but  form  diazo-amines  (Pt.  III.  p.  28).  They 
do  not  possess  any  reducing  properties,  and  their  solutions  are 
not  perceptibly  altered  by  sulphuric  acid  and  potassium  dichro- 
mate,  whilst  the  solutions  of  their  hydrochlorides  are  only  colourec 
deep  reddish-brown  by  ferric  chloride  on  heating.  Potassiui 
permanganate  oxidizes  them  to  0-carboxyhydr6cinnamic  acid  : 


NH2 

HC      CH 

HC     C02H 

HC^Nj/^CH. 

HC^c/    C09H 

II 

+  40  = 

II 

HC\/C\/CH* 

HC\/<^\/'CHt 

HC        CHj 

HC        CH, 

+  N1 


of-TETRAHYDRO-a-NAPHTHYLAMINE  16!) 

HC  CO.H 

C'/\CH.NH.  HC^Nd/    ,0O,H 

'+40=      J        ||        I  +NH,. 

CHS  HC        CHS 

romatic  tetrahydronaphthylamines  on  the   other  hand 

charucteriatics  of  true  amido-derivatives.     They  are 

action  on  vegetable  colouring  matters,  form  salts  which 

acid  reaction,  and  do  not  combine  with  carbon  dioxide 

□  disulphide  at  the  ordinary  temperature.     They  have 

1  reducing  action  and  give  colour  reactions  with  ferric 

and    sulphuric  acid    and    potassium    dichromate,    the 

which   depend   on   the   nature   of  the   base.      The 

compounds  can  be  diazotized,  the  secondary  form  nitros- 

and    the  tertiary   ^>-nitroso-compounds;    with  diazo- 

form  azo-colours.     Potassium  permanganate  oxidizes 

dipic  and  oxalic  acids  : 

NH2 

I 

C 


HtC 

+  10  0  - 
HA/       'OH 

H.C        I  II 


2HsO  : 


CH. 


hxH 

H,< 


C0..H  CO,H 

+  21"       +  NH,. 
X0,H  CO,H 


thylamine  and  its  alkyl  derivatives  only  yield  aromatic 
s  on  reduction,  whereas  the  /9-  compounds  form  both 
and  alicyclic  reduction  products."' 

■■■ii'/ro-a-nophlhylamine    is.    as  just    mentioned, 
1  by  the  direct  reduction  of  a -naph thylamine.     In 
repare  it,  Bamberger  and   Bammann  were  compelled 
with    1  :+'-diamidonaphthalene.     This  combines  with 
1  Bamberger,  Btr.  22,  767. 
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hydrogen  to  form  1 : 4'-tetrahydrodiamidonaphthalene,  which  is 
at  once  an  alicyclic  and  aromatic  compound  and  therefore  form*, 
a  diazo-chloride.  The  solution  of  this  on  treatment  with  ahj 
chloric  acid  solution  of  stannous  chloride  deposits  a  crystalline 
precipitate  of  tetrahydro-1  :  ^-amidonaphthalenehydrazine  hydro- 
chloride. This  is  decomposed  with  caustic  soda  solution,  the 
base  dissolved  in  15  to  20  parts  of  hot  water,  the  solution  heated 
on  the  water-bath,  and  a  10  per  cent,  copper  sulphate  solutioi 
added  until  the  liquid  is  coloured  permanently  blue : 


NH 


2 


NH2.NH.C6H3<^  I     2     +  2CuO  = 

^CH« — CHo 
NIL 


.Ah- 


/^^  —  CH2 


C6H  '  |  +  Cu20  +  Bfi  +  N, 

\CHo— CH0 


As  soon  as  the  reaction  is  over,  caustic  soda  is  added,  and  the 
base  distilled  off  with  steam.  The  distillate  is  neutralized  with 
hydrochloric  acid,  the  solution  concentrated,  and  the  crystallized 
hydrochloride  again  decomposed  with  caustic  soda,  the  base 
dissolved  in  ether,  dried  over  caustic  potash  and  caustic  baryta, 
and  then  separated  by  distillation. 

ac-Tetrahydro-a-naphthylamine  is  a  colourless,  transparent, 
viscid  oil,  which  shows  no  fluorescence,  and  boils  at  246*5°  under 
a  pressure  of  714  mm.  It  is  moderately  soluble  in  cold  water, 
more  freely  in  hot  water,  and  is  precipitated  by  caustic  soda.  It 
possesses  the  characteristic  odour  of  these  bases,  and  its  vapour 
causes  irritation  of  the  throat,  especially  when  its  aqueous 
solution  is  boiled.  It  attracts  carbon  dioxide  from  the  air  so 
vigorously  that  an  incrustation  of  the  carbonate  is  always  formed 
when  it  is  poured  from  one  vessel  into  another. 

ac-Tetrahydro-a-naphthylamine  hydrochloride,  C10H11.NH$CI# 
crystallizes  in  splendid  silky  needles,  united  into  small  round 
masses,  and  is  readily  soluble  in  water,  less  readily  in  hydro- 
chloric acid. 

The  platinochloride,  (C10HnNH?)2PtCl6+2H2O,  forms  brt* 
orange-yellow  lustrous  prisms  an  inch  in  length,  and  is  modfl 
ately  soluble  in  water. 


i .,H„.NHsNO.,.  separates  out  in  white  needles 
nitrogen  trioxide  is  passed  into  a  cooled  ethereal  solution 
■  base.  It.  is  very  readily  soluble  in  water,  and  crystallizes 
uporating  the  solution  in  splendid  silky  needles,  which  melt 
8 — 139",  and  are  not  decomposed  by  boiling  water, 
e  carionofa,  (CjjH^.NH^jCOj,  forms  white  lustrous  needles. 
he  picratt  is  a  yellow  flnceuient  precipitate,  which  crystal- 
htXD  h"t  water  in  lustrous  needles. 

■  ydro-cwtpkthtflam  ine,  Ol(1Hjl.NH(CO.CHj(), 
dlizes  from  dilute  acetic  acid  in  long  prisms,  and  from  weak 
ol  in  hair-like  needles,  aggregated  in  forms  resembling 
rs'  webs,  which  melt  at  148 — 140". 

■  ■  -iiiJi-'i  -  a  •  nuphthi/lainuui,  C0H6.N.,. 
is  formed  when  the  base  is  suspended  in  water, 
ice,  and  treated  with  diazo-benzene  nitrate  : 


\fin> 


Q,H,.N«.ONO(  +  2Ci0HirNHn  = 
C0HVN,NH.C10HU  +  CjoHuNH^'ONO, 


>  thick  reddish -yellow  oil,  which  has  a  sweet  and  somewhat 

■dour,  and  gradually  solidifies  in  cold  water  to  lus- 

needles.     The  picratt .  C(1H6N9.NH.ClctH11  +  C0H8(NOs)gO, 

illizes     from     hot    water    in     long    silky,    sulphur-yellow 

j8  ac-Tttrahndrv-0-mphihylamine,    C0H,.C,H,.NHS,    was 

ned  by  Bamberger  and  Miiller  by  allowing  a  boiling  solution 
Mphthylamine  in  amyl  alcohol  to  Sow  on  to  small  pieces  of 
nveniently  by  gradually  adding  the  sodium 
i-  boiling  solution.3  Water  ia  then  added  and  the  upper 
removed,  acid i tied  with  hydrochloric  acid,  and  freed  from 
alcohol  by  distillation,  the  base  being  then  liberated 
the  residue.  In  order  to  free  it  from  «r-tetrahydro-#- 
tlit  lain  ine.  which  is  simultaneously  formed,  and  from 
cred  £-Biiphthylamine,  the  product  is  dissolved  in  ether, 
,  stream  of  moist  carbon  dioxide  passed  through  the  solution  ; 
■■■  thus^obtained  ia  then  decomposed  by  caustic  soda- 
.  lro-5-naphthylamine  is  a  colourless,  transparent 
i,  which  boils  at  249'3°  under  a  pressure  of  71 0mm..  and  has 
gr.  of  1'031  at  16°.  It  possesses  all  the  characteristic  proper- 
"f  the  tricyclic  bases.     On   boiling,  a  small  portion  of  it 


f  Bamberger  and  Miiller,  Bct.  21,  847  aii.l  1112 
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decomposes  into  ammonia  and  dihydronaphthalene,  the  liuux 
taking  a  bluish- violet  fluorescence.     It  ia  rapidly  com 
ill"  crystalline  carbonate  in  the  air.     When  sodium 
added  to  its  solution  in  very  dilute  sulphuric  acid,  a  reactiM 
only   takes  place  on  heating,  nitrogen  and  naphthalene  beag 
formed.     Tetrahydro-yS-naphthol  is  probably  first  fori 
immediately  decomposes   into  water  and    dihydronapbth&lc 
the  latter  being  then  oxidized  by  the  nitrous  acid   to  uanhl 
lene.     When  equal  molecules  of  the  base  and  amyl   nitrite 
heated  together,  the  following  reaction  occurs  : 

C10HU.NH,  -(-  C,HuO.NO  -  CWH10  +  CBHirOH  +  N,  +  H,a 

The  base  is  oxidized  by  potassium  chromate  and  sulphuric  at 
to  u-naphthol  and  a -naphthoquinone,  whereas  naphl 
obtained  when   nitric   acid  is  employed.1     Potassium  penntt*- 
gauate  converts  it  into  a  mixture  of  phthalic  and  o-carboxyhj- 
drocinnamic  acids.' 

ac-Tetrah}/dro-f3-naphthylamin6  hydrochloride,  0,.,l! 
crystallizes  in  nacreous  silver-white  thin  quadratic  tab! 
readily  soluble  in  water  and  alcohol. 

The    platinochloride,    (C^Hu-NH^PtClj,    crystallizes   &W 
boiling  water  in  splendid  flat  orange-yellow  prisms,  w!.. 
satin  lustre.     The  sulphate,  (C]0Hn.NH3)eSCY  forms  flat  lustful* 
white  prisms.     The  nitrite,  C10HirNHyNO,,,  separate 
crystalline  fonn  when  nitrogen  trioxide  is  passed  into 
ethereal  solution   of   the   base,   and   crystallizes   from   boilfflf 
alcohol  in  fascicular  groups  of  long  silky  needles,  or 
solution  ia  gradually  evaporated,  in  short,  clear,  strong]}  BR 
tive  prisms.     It  decomposes  at  180 — 190"  into  nitrogen,  wi 
and  dihydronaphthalene. 

Xormal  nr--t:'tnihydn<-$-n>.tj<hthyliiti 
CO,,  forms  lustrous  white  m-villi.'S.   which  are  more 
hot  water  than  in  cold,  and  lose  carbon  dioxide  when  pre* 
in    a   dessicator.      Tl  <.v,    (f'luHuNHj)HO( 

formed  as  a  granular  crystalline  precipitate  when  solatia 
tin    hydrochloride  and   sodium  bicarbonate   are    mixed, 
sparingly  soluble  in  cold  water,  and  is  decom  \* is<  -d  by  i> 
rater,  tlir  base  being  liberated. 

The    acrto  m   thick    monosyt.i 

re  and  melt  at  15.v 


It    !;■■-  23,  ■ 


■ 
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titratr  is  only  sparingly  soluble  in  cold  water,  anl  melts 

physiological    action  of   this    base    is    very   remarkable. 

j  1  i".i  per  cent,  solution  is  dropped  into  the  eye,  enlarge- 

•f   tin-  pupil  is  caused  in  the  eye  experimented  on.  whilst 

Ecieut  quantity  be  introduced  into  the  system  by  subcu- 

.■r  other  means,  a  similar  efi'ect  is  produced  in 

The    enlargement    is   greater  than   that  which   is 

,  about  by  atropine,  but   whilst   the  latter  and   other 

i  paralyze  the  motor  nerve  endings  of  the   sphinctor, 

>-#-napbthylamine  when  locally  applied  only  acts  as 

i  tbe   nerve    endings  of  the  dilator,    and    when 

t  into  the  system  by  absorption  acts  to  a  certain  extent 

t  some  manner,  but  chiefly  still  as  a  direct  irritant,  upon 

ii    if  these  nerve  endings.     Tetrahydro-/S-naph- 

ts  the  first  substance  which  has  been  observed  to 

a  action. 

t  mast  interesting  effect  is  however  undoubtedly  the  con- 
i  rise  of  temperature  caused  by  <ic-tetrahydro-/9-naph- 
I  in  animals,  which  sometimes  amounts  to  as  much  as 
It  b  due  to    diminished  loss  of    heat   accompanied    by 
1  production.     This  characteristic  effect  is  produced  by 
hydro- bases  of  the    ^-series,  whilst  those  of 
i  and  the  aromatic  hydro-bases  show  no  signs  of  it. 
I  group  CH(NHj)  in  the  ^-position  seems   therefore  to 
I  condition    this  physiological  action,  and  physiological 
«W  become  of  great  value  in  determining  the  consti- 
n  of  a  hydro-base  of  the  ^-series.     Jin    such   a  case  the 
Lcyctic  nature  of  a  base  can  be  determined  by  an 
irmed  on  an  animal  with  less  substance  and  in 
riian    by    employing    the    oxidation    method.' 
H«fu>  alicyclic  yS-compound  can  also  be  easily  detected 
bydrobaae  in  this  way,  since  the  mydriasis  pro- 
id  "a  a  much  more    delicate    test    tli;m  the  reaction  with 
■eric  paper.* 

t-TttraltsdriMirttyl-p-naphthfila rnt»e,    CIUHu.NH.CO.CHa,  is 
ined  by  the  action  of  acetyl  chloride  or  acetic  anhydride 
\-st;i!lizes  in  asymmetric  prisms  with  a  vitreous 
:  idt  at  107-5°. 

H-R-phthyl  thio-urca,  CS(NH.C10HU)1.  When 
»  dilute  ethereal  solutions  of  tetrahydro-/S-naph  thy  1  amine 
hielMpi  icJ  Fifebnc,  Btr,  22,  ill.  "  Btr.  22,  1298  (Footnote). 
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mill    carbon    disulphide    Eire    mixed,  a    idol   ■ 
place,    and   tctrahydro-fi-naphthylamine   Mr-: 
tkiocarbamate,  CWH11.NH.CS.SN(CUHU)H„   is    ton 
substance  is  only  sparingly  soluble  in  cold  water,  from  white 
it  separates  on  evaporation  in  long,  lustrous  needli 
at   142°.      On  boiling   with    alcohol,   the 
which   crystallizes   in    lustrous   white  needles,  unit' 
rosette-shaped  aggregates,  and  melts  at  lil(>'5°. 

[Ju'Zt'haiztn>UtrahydrO'ti-na2>htkylomhw,     (',!(   \    S 
is   a  yellowish -red,  very  viscid   oU,  which    i 
odour,  and  explodes  on  heating.     It  combini 
to  form  the   compound  C,ttH,.Na  +  C,.Hs(NO;).p,  wl 
tallizes  in  lustrous  ruby-red  needles,     On  heating  wil 
sulphuric  acid,   the   diazo-com pound  decomposes    int 
naphthalene,  aniline,  and  nitrogen, 

ac-Bmzylidautetrahydro-&-napht.hylamiju&^S  IB 
is  formed  by  the  direct  combination  of  ben. 
base.       It  crystallizes    from   alcohol    in   colourless    as; 
tablets,  melting  at  51"5 — 52°,  and  is  remarkably 
alkalis,  but  is  easily  decomposed  by  acids.' 

2639  tic-Tctmliydro-rfJti/I-fi-mrjiirtlit/It'miiH,     C^H,, 
is   prepared   by   adding   24   grins,   of  sodium   cut    u 
pieces,  3  to  4  grms.  at  a   time,   to  a  solution  of  IS  grou. 
ethyl-#-naphthylamine  in   200  grms.  of  boiling  amyl 
the  bases  being  obtained   as  already  described,     Tb-j 
solved    in    light    petroleum    and   treated  with  moist    cai 
dioxide,   which   soon   produces   a   precipitate   of  the  alicyti' 
carbonate.     This  may  be  mixed  with  a  little  of  the  aromi) 
base,  which  is  best  removed  by  dissolving  in  very  dil 
chloric    acid    and  adding  a    small  quantity  of  sodii 
The  oily  aromatic  nitrosaniine  is  thus  fonuei 
by    ether,   the  alicyclic  base    being    then    liberal  ■■'■ 
solution.     Its  purity  is  tested  by  bringing  it  into  o 
diazubenzenesul phonic    acid,    which    ought    not    to    p 
colouration.     If  a    scarlet   colouration  appc.i)       i. 
inusi  be  repeated, 

oc-Tetrabydroethyl-/3-naphthylamini 
which  boils  at  267°  under  a    i>  !    mm.,  and  Hj 

sp.  gr.  of  0998   at    15°.       Its    remaining    pn  . 
those   of  the   other  bases    of  the    group;    it   is  only  sp&riagl 
::3.  *T!>. 

Ii2,  1S03 :  w«  *l»o  Bit.  22, 
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I  its  physiological  action  ia  like  that  of  the 

!  '.rion  it  does  not  yield  e-carbc-xyhydrocinnamie  acid 
i  id  oily  acid,  which  ia  probably  a   mixture  and,  on 
mount   of   the   small  quantity  obtained,  has  not  been  more 
■  I  i  rii'jil. 

■y!-t3-Mt}>hlhtjl<t>>iirti,-ht/tirf'cMoridc,  C,0Hn.NH„ 

crystallizes  from  water  in  flat  prisms,  with  a  vitreous 

hntf.  and  from  chloroform  on  the  addition  of  light  petroleum 

refractive  needles. 

tdituxhloridt  M\iiII„.NHs.C„Hs)aPtCl8,    is  moderately 

athble  in  hot  water,  and  crystallizes   on  spontaneous  evapora- 

bem  in  orange-yellow,  lustrous  stellate  masses. 

yl-P-naphthylamint  i titrate,  C,0HU.NH,.NO,, 

ttedby  the  addition  of  nitric  acid  to  the  solutiou  of  the 

ride  as  a  lustrous  crystalline    mass,  which  readily  dis- 

atlvw  in  hot  water,  and  crystallizes  when  the  solution  is  slowly 

doled  in  long,  flat  needles,  with  a  vitreous  lustre,  but  when 

mled  in  silver  white  plates,  with  a  satin  lustre,  which 

E  ■  at   184'. 

ihydroethyl-fS-napkthylamijte  nitrite,  C,0H11,NH,(C2HS) 
ilizea  from  hot  water  in  long,  silky  needles,  which 
fcnn  masses  resembling  wavelite,  and  melt  at  180". 

■  rate,  CuH11NHBfCIH,)OCeH1(NOI)a,  separates   from 
in    light  orange-red,  hair-like  needles,  which  resemble 
Rider's  web   in   appearance  and   have  a  woolly  structure ;   it 
*elttat  1835". 

i brms  white.  lustrous  needles,  and  the  oxa!atet 
; '  ..CjHJjCoO,,  crystallizes  from   an  aqueous  solution 

I  i'ii    in   flat    i lies,  with  a  satin  lustre,  whilst  the 

*ib\t'  remains  as  a  viscid  ayrup  when  its  solution  is  evaporated. 

ir!'i3-7iji/i/ilhi//nilrommine,Cl<}Klv'S(!iiO)G^H.i, 

when  sodium  nitrite  is  added  to  an  acid  solution  of 

ti  blonde,  and  the  mixture  allowed  to  stand  for  some 
be  solution  be  heated  it  separates  out  as  a  yellowish 
When  it  is  treated  with  phenol  and  sulphuric  acid, 
nd  caustic  soda  then  added,  a  light  grass-green  colouration  is 

.  ;.■  yd met 7.  i/l-_8-Hiij)li.t/iytfi  i,i  i  ,i<- .      O^H^.NH.N,, 
-   splendid,  sulphur-yellow,  flat,  six-sided  tablets,  and 
- 
■<■■•  tkyl-(3-naphthylamine,     C,0Hn.X(CHJj,    is 
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only  formed  in  small  quantity,  together  with 
by  the  action  of  sodium  on  a  solution  of  £-dimethy 
amine  in  amyl  alcohol,  and  is  a  liquid  which  boil 
under  a  pressure   of  22  mm.,  and  has  even   a  mi  m 
physiological     action     than     tetrahydro-^-naphthvl.'! 
hydrochloride  crystallizes  in  long  needles  with  a  vitreo 
which  do  not  alter  in  the  air,  and  its  platinochkridf  scparnUi 
out  in  lustrous  orange-yellow  needles  when  the  aqueous  soluticn 
is  evaporated. 

ac-Tctraliydro-p-totyl-p-naphthylamine,  CWH,,NH  ' 
is  not  readily  formed,  and  crystallizes  from  hot  wati 
white    plates,    which    have  a  satin  lustre  and   a   characteri«je 
odour,  in  which  the  perfume  of  the  narcissus  can  be  recogninl. 
along  with  the  sharp  smell  of  piperidine.     It 
at   93°,  under  a  pressure  of  18   mm.,  and   evaporate 
ordinary    temperature  as  rapidly  as  camphor  (Bamberger  awl 
Muller). 

2640  ar-Ttlrahydrti-a-naphlkyhtmine.  C,0HU.NH,,  is  formed 
when  a  boiling  solution  of  a-naphthylamine  in  amyl  . 
allowed  to  flow  in  a  continuous  stream  on  to  small   , 
sodium.       It    is    a    colourless,    oily    liquid,    which    smells  lilt* 
dimethylaniline,  has  a  sp.  gr.  of  1-0625  at  16°,  and   boil 
under  a   pressure   of  712  mm.     It  does   not  act  on  vegrUbk 
colouring  matters,  reduces  silver  solution  on  heating,  and 
and  platinum  chlorides  in  the  cold. 

Tetrahydro-a-naphthylamine      hydrochloride,     t',,.,1 1 
crystallizes  in  nacreous,  quadratic  tablets.       It    com! 
mercuric  chloride  to  form  the  double  salt,  C10HU.NH  i 
which  crystallizes  from  hot  water  in  silver-white,  flat 
which  have  a  satin  lustre. 

Tetrahydro-a-naphthytamirie    sulphate,    2  ■ 
H20,  forms  silver-white   plates,  or  flat    needles,  with  a  ml 
lustre. 

When  a  solution  of  one  of  the  salts  is  heated  with  for 
chloride  or  potassium  dichromate  mt\  sulphuri 
mein  separates  out  after  Borne  tune.    The   bat 
into  tetrahydro-a-naphthol  by  the  diaz»-n  a.tm 

ar-Tetrahydro-a-OA  l  ...H u. Ml.  1  '<  1.1  "H...  ■ 

twined  by  heating  the  hydrochloride  with   sodii 
acetic  anhydride,  and   crystallizes   is 
Bilkj dies,  whii  fa  meH  at  158V 

:   'nil  ISflS. 
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vVdrahydroflhyl-a-naphthylamine,     C^Hj^NHCgHj,    is     a 

iiirk-s*.    viscid   liquid,    which   boils   at   286 — 287°  under   a 

«are  of  717  mm.,  has  a  faint  odour,  resembling   that   ot 

d    is   slightly  soluble  in   water.     It  reduces 

ibolic  silver  citrate  solution  at  the  temperature  of  the  hand, 

hi  orange-red  colouring  matter  with  diazobenzene- 

pbonic   acid.      When   its   solution    in    hydrochloric   acid   is 

■  ferric  chloride,  it  becomes  coloured  red  and  then 

How;  potassium  dichromate  and  sulphuric  acid  pro- 

ce  in  the  cold  a  dirty-yellow  precipitate,  and  on  heating   a 

pberry-red  and   (hen  a  greenish -brown  colouration,  a  bluish- 

dc  flocculent  precipitate  being  formed  when  more  dichromate 

il-a-nrrphtliylnviine      hydrochloride,      C,0H,j. 
i  'I.  crystallizes    from  water  in    large,  thick   prisms, 
Lh  a  vitreous  lustre,  or  when  rapidly  cooled,  in  needles,  which 
B  water  and  fall  to  powder  at  80—90°  and  melt  at  118°. 

/-.  (CwHu.NHrCsHa)aPtCI6.  forms  lustrous 
den-yellow  plates,  which  are  moderately  soluble  in  hot  water, 

decomposed  by  it, 
fljtrahydru./.ii  i,'!  -a  ->'''/'l<  ft*  '//nilrommine,  CjoE^NfNOJCH,,. 
urate*  out  when  sodium  nitrite  is  added  to  an  acid  solution 
the  hydrochloride.  It  is  a  yellow,  oily  liquid,  which  has  a 
racteristic,  somewhat  stupefying  odour.  It  gives  Lieber- 
tin's  reaction, '  and  is  converted  by  alcoholic  potash  into  the 
meric  ethylamidonitrosotetrahydronaplithalene,  which  will  be 

thyl-a-naphikylamine,  CjoHjj.NfCHgJj,  is  a 

mrl.-ss,  oily,  strongly-refractive  liquid,  which  has  a  peculiar 

aline  smell,  and   boils   at   2til — 262°  under  a  pressure  of 

es  alcoholic  silver  nitrate  solution  on  heating, 

Metallic  mirror  being    deposited  ;    an  acid  solution  of  ferric 

luces  a  red  colouration  on  heating,  which  disappears 

nature,   whilst     potassium    dichromate  and 

pburic  acid  give  a  dirty-yellow  precipitate  in  the  cold,  and  a 

:    nied   by   a   brown-black   flocculent 

rhe  hydrothl'Tide  forms  a  syrup,  whilst  the  pla/tnochlortde 
aretes  out  in  resinous  masses,  which  break  up  on  rubbing 
c  orange-yellow  crystalline  flakes. 

base  is  heated  with  methyl  iodide,  t lie  ammonium 
tgtttaui  Hellwig,  Bct.  22,  1311. 
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iodide,  CwH],N(CH3)gI,  is  formed;  this  sub 

from  water  in  splendid  prisms  wiili  b  vitreous  lustre,  mid  mall 

at  104'5°  (Bit  in  be  rgor  and  Hellwig). 

2641  ar-Tdrahyilro-fj-naphtkylaiitint,  C1UH„.NH  . 
which  boils  at  276*5°,  and  like  the  correspond 
oxidized  to  adipie  acid  by  potassium  peramuf 

af^TetTahydro«tkyl-^-naphthylamm  ■      I 
in  small  quantity  together  with  the  alicyclir 
-a  colourless,  viscid  oil.  which  has  a  faint  aroi 
immediately  converted  by  nitrous  acid  into  the  oily  tiilrosamiM 
which  gives  Liebermann's  reaction. 

Its  hydrochloride,  C10H11,NH.(02H;;)01,  forms  long  bundles 
needles,  which  have  a  vitreous  lustre.     It  is   readily 
water,  and  is  precipitated  by  hydrochloric  acid  in     : 
nacreous  plates,      The  hot  aqueous  solution  is  coloured  owf 
reddish-brown  by  ferric  chloride. 

The  platinocklvride,  (Cl0Hu.NHrCjH  PtCI,  -iTstalhwa 
slender  glittering  needles,  which  are  sparingly  soluble  in  wal 
and  readily  decompose  with  separation  of  platinum. 

ar-Tdmhydrodimrthyl-&-iutp/dhylamine,(  !,0Hn.N(l  '.■ 
the  chief  product  of  the  reduction  of  d  i  111  ethyl -,3- nap  I  e. 
and  is  also  a  viscid  liquid  possessing  a  (aunt  aromatic 
boils  at  2.S7J  under'  :i  pivssmv  1  if  71. S  null.  When  li ■:  ■ 
is  added  to  its  hot  solution  in  hydrochloric  acid,  a  yel 
ation  accompanied  by  turbidity  is  produced,  whilst  gold  0 
colours  it  first  yellow,  then  green,  and  finally  blue,  r 
solution  which  appears  violet  by  reflected  light, 
heated  deposits  gold  as  a  red  powder  on  thi 
tainiug  vessel.  The  alcoholic  solution  is  coloured  bluah) 
nitrate,  and  then  dejmits  metallic  silver.  Potassium 
mate  and  sulphuric  acid  give  a  yellow  precipii 
green  colouration  being  produced  on  heating. 

The  hydrochloride  separates  out  as  a  white  deliquu 
i  ■  1 1 i  1  l ■  -  mass  when  hydrochloric  acid  1-  passed  into  the  auliydrt 
ethereal  solution  of  the  Has.?. 

The  platimockloride   is  a   light  yellow  floceulsnt  n 
which  become?  crystalline  when  nibbed  with 

from   hoi   water  in  woolly, 
y«Dow  needles  (Bamberger  and  Mullen) 

ar-T-i. 

ccloaivelj   formed  by  the  reduction 
1  Brr,  23,  B8& 


l'-CHLOR-n-XAPHTHrLAMlNK  1 

oily  liquid,  which  boila  at,  298'  undej 

llj    becomes  brown   in  the  air,    ii 

■   holic  silver  solution,  and  forms  a  ponceau- 

•rith  diaiobenzenesulphonic  acid.     Potas- 

into  and  sulphuric  acid  produce  an  oily  precipitate 

i  dinolvet   on  heating,    forming  a  browu  solution,  whilst 

chloride  added  to  tin?  solution   in   hydrochloric  acid  pro- 

i  a  dirty  dark-brown  colouration  on  heating. 

is  a  granular  crystalline  precipitate  which 
narkably  soluble  in  water.1 


HALOGEN    SUBSTITUTION    PRODUCTS    OF 
a-NAPHTHYLAMINE. 


Uor-a-naphtkylamine,    CwH,CI.NHt(2  :1  or  3  :1)   was 
vbruti'i)  by  Cleve  by  the  reduction  of  dichlor-a-acetonaphtha- 
It  crystallises  in  tl. in  white  needles,  which  melt  at  56°. 
I  bare  an  unpleasant    fxcal  odour.     Its  hydrochloride   forms 
ilea  and  is  decomposed  by  water.2 

ylamitu,    was   prepared   by  Otterberg   from 

balene  by  reduction.   It  is  a  crystalline  mass 

85 — 86°,    smells    like    a-njiphthylamine    and 

■'.    was    obtained     by    Erdmann    and 

heating  2'-chIor-u-riaphtbo)  with  calcium  chloride 

is  a  liquid  which  has  an  odour  resembling  that 

(,  and  forma  an  ethereal  solution  which   has 

violet  fluorescence.     Its  hydrochloride  crystallizes 

water  in  fine  plates,  and  becomes  coloured  grey  in  the 

heating  with  ferric  chloride,  au  azure  blue  precipitate 

was  prepared  by   Atterberg  from 
itbalene  by    the    action  of  tin   and   hydro- 
Its  kydrocMoricU,  CI0HtCLNH3ClfHsO,  crystal- 
long  prisms,    which    become   anhydrous   at  100u  and 
■  -:  ammonia  precipitates  the  base  from  solu- 
leculent  mass  which  is  odourless,  and 
I- .      Ferric   chloride  produces  a  greyish-green 

Btr.  22,  »T00.  ■  Bm  20,  Mi. 

•  <tmat*t,  247,37:. 
N  2 
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colouration    followed    by    a    precipitate.       It    U 
1  :  l'-dichloronaphthaleiie  by  the  diazo-reactiou.1 

a-Dichloronaphthyhtiniru;  .C10H6Clj.NH„(ii  ;  4  : 
by  the  action  of  concentrated  caustic  potash  solution  on 
ehloracet<mapktftali/l«,  CtaB.iC},NK.CO.C^i.  which  mi  prep 
by  Cleve  by  passing  chlorine  into  a  solution  of  accttmi 
tlialide  in  glacial  acetic  acid  and  crystallizes  in  long 
needles,  melting  at  214°.  The  free  base  crystallizes  from  ale 
in  nodular  masses,  which  melt  at  82°,  and  have  an  unpin 
faecal  odour.  It  is  volatile  with  steam,  and  does  not  form  X 
on  oxidation  it  yields  phthalic  acid  and  is  converted  by 
diazo-reaction  into  1 : 3-dichloronap^tbaIene, 

p-THchlormapht-hylamine,  (CI :  CI :  NH,=1  :  *  :  8),  is  fol 
by  the  action  of  tin  and  hydrochloric  acid  on  /9-dicbJoniD 
naphthalene ;  it  crystallizes  from  alcohol  in  soft  white  we 
which  melt  at  104°.  The  hydroclilorii/c  forms  anhyd 
needles.2 

rj-Dichfomnapiithi/tauiine,  was  prepared  by  Cleve  from  i 
chloronitronaphthalene  ;  it  is  slightly  soluble  in  water,  r« 
in  alcohol,  and  crystallizes  in  needles  which  have  an  unplei 
odour,  and  melt  at  94°.  Its  hydrochlorid*  forms  thin  cryl 
which  are  only  slightly  soluble  in  water.8 

if-Brom-a-naphtkylamine,  C10HfflBr.NHs,  was  obtained 
Rother  from  brom-a- ace  ton  aph  tlialide  by  the  action  of  bo 
caustic  potash  solution  *  and  Morawski  and  tiiaser  pre  pan 
in  a  similar  manner  from  bromocitraconobrom-a-nn|iht!i»l 
It  volatihzes  with  steam  and  condenses  in  slender,  micro* 
needles,  which  melt  at  102°,  have  a  faint  odour  of  a-iuipul 
amine,  and  become  coloured  red  dish-  violet  in  the  light. 
converted  into  1  : 4-dibromonaphthalene  by  the  dtaxo-retc 
Its  salts  crystallize  welL 

A,-Brom-a-ac<:to,i«7-hthaHih,    C1nHr,Br.NH.CO.CHv   is  fa 
when  bromine    is  sullied    to   a   solution  of  aceton:i]> 
glacial  acetic  acid,"  and  when  a  solution  oi  br 
soda    solution,    and    then    hydrochloric    acid    arn    uddtd 
acetonaph tlialide  ground  up   vitli    water.7      It  crys! 
hot  alcohol    in  fascicular  groups  of  lustrous  needles,  and  ■ 
at  193°  (B 

■ 
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wmacitracoHolromonaphtfialidc,  010H(iBrN(CO)„.CJHaBr,  ia 
ol  by  the  net  ion  of  bromine  on  citraeonoiiaphtlialide,  and 
yofjtm,  lustrous  prisms,  which  melt  at  199°. 
m-a-najihthylamine  ia  obtained  by  the  action  of  zinc 
1  acetic  acid  on  the  corresponding  bronionitronaphthalene, 
8  in  needles,  which  melt  at  62°  and  are  insoluble 
but    readily  soluble    in   alcohol    and    hydrochloric 

\-Brom-a-aa:tonaphthaIid<:  is  formed  by  the  action  of  acetic 
preceding  compound,  and  crystallizes  in  white 
i,  melting  at  187s. 
vm-a-napktky (amine,  (Br  ;  NHS  =  3'  :  or  2' :  1),  was  pre- 
j  Gtiareschi  from  wt-broiiionitronaphthalene,  which  melts 
,  by  boiling  with  tin  and  hydrochloric  acid.  It  is 
'  soluble  in  alcohol,  insoluble  in  cold  water,  and  only 
gly  soluble  in  hot  water,  from  which  it  crystallizes  in 
i,  melting  at  63 — 64°.  Its  hydrochloride  forms  needles  or 
Xic  plates,  which  are  sparingly  soluble  in  cold  water ; 
chloride  produces  a  blue  colouration  in  its  aqueous 
i,  and  potassium  permanganate  oxidizes  it  to  a-bromo- 
t  ■rid.1 

-■//amine,   C10HsBr2.NHt(4  :  2  : 1),    is    formed 
i  acetyl  compound  is  heated  with  strong  caustic  soda 
i   to    140 — 150°.     It  crystallizes  from  dilute  alcohol  in 
which  melt  at  118 — 119°,  and  are  readily  soluble 
Icohol,  ether,  benzene,  etc.     It  forms  no  compounds  with 
;  dissolved  in  glacial  acetic  acid  and  a  few  drops 
tic  acid  solution  of  chromium  trioxide  added,  a  fugitive 
i  colouration  is  produced.     It  is  oxidized  by  nitric 
■>  pfathalic  acid  and  is  converted  by  the  diazo -reaction  into 
monapl  1 1  h  ale  ne.3 

Mwlide,  Cl0HsBr2NH.CO.CH3,  (4:2:  1), 
I  by  dissolving  4-brom-a-acet.ouaphthalide  in  glacial 
id,  and  adding  a  little  iodine  and  an  excess  of  bromine, 
tdily  soluble  in  alcohol  and  acetic  acid,  less  readily  in 
liich  it   crystallizes   in  silky,  fibrous  needles, 
lich  melt  and  partially  sublime  at  225°. * 

ylamine,  (3  : 1'  :  1    or  3  :  4'  :  1)  was  obtained 

from    the   acetyl-compound ;    it   crystallizes   from 

lmesJo.iln.il  in  needles,  which  melt  at  101 — 102°.     When  the 


■Watt,  Jour*.  tf**«L  Sot.  I88S,  1,  BIO, 
**•*».  B*r.  12,  1M1. 


1    Auvahra,  222,  SW. 
'  Her.  11,  IW4. 
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amido-group  is  replaced  by  bromine,  f-tribromonaphthalene  ii  I 
formed.1  » 

Dibrom-a-acet&mphtkalide    (3:1':1    or    3  : 4' :  1),   is    funnel  ] 
when  bromine  is  added   to  a  solution  of  3-brom-a-acetoiwph- 
th&lide  in  glacial  acetic  acid,  and  occurs  in  crystals,  melting  ] 
at  221°. 


HALOGEN    SUBSTITUTION-PRODUCTS  OF 
0-NAPHTHYL  AMINE. 

2643  l-Chtoro-$-naphthy lamint,  C^HaCl.NHj,  is  obtained  bji 
the  action  of  hydrochloric  acid  on  its  acetyl  derivative.  Ii 
crystallizes  from  dilute  alcohol  in  slender,  colourless  needle* 
which  are  devoid  of  any  unpleasant  odour  and  melt  at  59*. 
The  hydrochloride  crystallizes  with  one  molecule  of  water  in 
colourless  lustrous  needles,  which  are  scarcely  soluble  in  ccJd 
water,  but  somewhat  readily  in  boiling  dilute  hydrochloric  ncii 

l-Chloro-jS-naphthylamine  can  be  converted  into  o-chiorfr- 
naphthalene  and  1  :  2-dichloronaphthalene  (M.P.  34-35°)  hj 
the  diazo-reaction,  and  yields  phthalic  acid  on  oxidation  wit! 
nitric  acid. 

l-Ckloro-P-acrtonapklhalidt,  C10HaCl.NHC2H3O,  is  formed  Vj 
the  action  of  chlorine  on  ,8-acctoiiaphtlialide  dissolved  in  dilutt 
acetic  acid.  It  crystallizes  from  alcohol  in  radiating  groups  d 
slender,  colourless  needles,  which  are  readily  soluble  in  alcohiJ 
but  with  difficulty  in  boiling  water,  and  melt  at  147°.* 

4>-Bromo-{i-naphthylamine,  C10H6Br.NH8,  is  obtained  ty 
adding  zinc  dust  to  a  cooled  solution  of  1 : 3-bromonitronflpli- 
thalene.  It  crystallizes  in  needles,  which  melt  at  71'. 
insoluble  in  water,  readily  soluble  in  alcohol  and  benzene, «» 
have  only  faintly  basic  properties.  Its  acetyl  compound  font* 
white  needles,  melting  at  I86'5".B 

1-Brom.o-B-naphtkylam.ine  was  prepared  by  Cosiuer  from 
acetyl  compound  by  boiling  with  concentrated  caustic  pom 
solution,*    whilst    Marawski    and     Glaser    prepared     it   I 
bromocitracono-/9-bromonaphthalide.E     It  crystallizes  from 

>  Jettrn.  Out*.  Soc  1886,  L,  514.  '  CUtx,  Brr.  •» 

>  /Mir*.  CKtm.  Soc  1886,  1,  GOB.  *  Br.  U. 
■  JTmoM.  9,  38*- 


■i   7'S,  and  Joes  not  combine  with 

When  p  is  replaced  by  hydrogen,  a-bromo- 

i  fonnetl,  and    it    is  converted  by  oxidation  with 

■  acid  into  phthalic  acid.1 

is  formed  when    bromine    and 

Nonmphthalide  are  brought  together  in  acetic  acid  solutions 

m  needles,  melting  at  134 — 135°. 

■        ■  ff-bromoHagAthaUde,     C^B^tN(0  >»  .<  ',11.  .hr. 

■  i'd!es  and  melts  at  181°. 

■'■. -■■'■  IOT1 3U,  I  ',,,1 1, 1 fayNHg  (1  : 3' :  3  or  1  : 2' :  3) 

been  obtained  from  its  acetyl  compound, and  crystallises  from 

in  silky  needles,  melting  at   105°.     It  is  oxidized,    by 

'■'  a-broni0]di(li:ilic  acid." 

Il.i;.-..''.  H.ni.i  II.,,   is  formed 
bromine  on  OT-bromo-zSnaoatonaphthalide,  and 
rhioh  melt  at  22] — 222", 
mo-ff-najihlhuhnnim:    was    obtained    by    Lawson    by 
imine  on  benxenediaso-jS-napbthyhunine  and 
lr  rrvst.-Jlivx-s  in  long  needles,  melting  at 
I  has  weak  basic  properties.     Its  acetyl  compound  melts 

aphthylamine,  C^HjiBr^N,  is  formed   when 

lated  quantity  of  bromine  is  added  to  an  acetic  acid 

.  tphthylamine,  and  crystallizes  from  benzene  in 

white,  matted  needles,  which  melt  at  245 — 240°.     If  an 

I  of   bromine    be   employed,   octoiiromo-^-dinaphthyltimine, 

imed.   which    crystallizes    in    slender   needles, 

iag  above  :; 


FITRO-SUBSTITUTION-PRODUCTS 
a-NAPHTHYLAMINE. 


J6«  i-Xitro-a-naphthylami7U,  CinHu(N'0.,)NH,,  was  ob- 
ritiu  liy  yeutly  heating  1 : 4-m'tro-a-acetonaph- 
•Uble  witli  alcoholic  potash.  It  crystallizes  from  alcohol  in 
■■.orange-coloured  needles,  melts  at  191°,  and  dyes  wool  a 
■fc  orange-yellow.  It  is  more  soluble  in  hot  acids  than  in 
nia,  but  separates  out  again    on  cooling.     On  boiling  with 

V. ,«.  Sac    1HS3,  1,  6. 


■  n,  Sac    1HS 
Cham.  Sot,  1885,  1.  611. 
-.  18,  MM. 
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caustic  soda  solution  it  is  converted  into  a  I 
yields  a-nitronaphthalene  when  diazot.ised.1 

4>-Nitro-a-acet<»iaphthatide,Clfpt(!!iOJ'HB..l  KW  '1 1 
and  Biedermann  obtained  a  substance  melting  at  I 
product  of  tbe  action  of  nitric  acid  on  o-acetouapbl 
solved  in  glacial  acetic  acid.3     Liebermann,  howevea 

this  is  a   mixture  of  two  isomerides,   ■  of  which  (1 :4)  an 

readily  be  obtained  pure,  whilst  the  other,  subsequently  *&$& 
nized    as   the  1  : 2-compound   by  Lellmaun,  cannot   easily  bt 
isolated.     In  order  to  prepare  these  compounds  100  grms.  of 
acetonaphthalide  are  dissolved  in   600  grins,  of  glacial  acetk 
acid,     and     a     mixture     of    45     grms.     of    nitrii 
ap.  gr.  154  and  411   grms,  of  glacial    act- tic  acid    uil> 
about  two  days  the  substance  melting  at  171°  is  deposited,  m 
then  pure   1 :4-nitro-a-acetonaphthalide,  which  crystalliiei 
needles  melting  at  190°.     The  substance  melting  at  ! 
to   be  a  compound  of  equal  molecules  of  1:4-  and 
acetonaphthalide,  which  cannot  be  separated  by  en  ■■ 
If,  however,  it  be  dissolved  in  hot  alcohol,  the  calculated  a 
of  concentrated   caustic  potash   added  and  the   liquid  1 
the   l:4-compound   is   decomposed,   whilst  the  1 :  2-coin 
remains  undissolved, 

2-Nitro-a-napktkylamine  is  obtained  by  beating 
acetonaphthalide  to  110°  with the  necessary  quantity 
potash.  It  crystallizes  from  alcohol  in  mo nosym metric 
of  the  colour  of  potassium  dichromate,  which  melt  nt  lW 
and  are  converted  into  /?-nitronaphth alone  by  hi 
nitrous  acid  and  alcohol,  and  into  2-nitro-a-naphth  I 
with  caustic  soda  solution. 

2-Nitro-a-acchmap/it.halitir  forms  yellow  needles,  melting  *' 
199".  When  equal  parts  of  this  and  of  the  1 : 4-com pound  »* 
dissolved  in  glacial  acetic  acid,  needles  of  the  double  compound 
already  mentioned  separate  out  after  sonir  I 

i'-Nitro-a-Tutphtkylamiik--  is  formed  by  the  ■" 
sulphide  on   1  :4-dinitronaphthalene,  and  crystalliaei 
water  in  small  red  lustrous  needles,  which   rnell  a*    ' 
and  are  converted  into  a-nitronaphtlmlene  by  nitrous  add  in  tlx 
presence  of  alcohol.4 

•J  -.t-Dinitro-a-naphthylamiiit,  (.^H^NOj  .  '■ 

1    An,,,,!,;,,  183,  SSB 

i. 

189,  i*7. 
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i  and  Hani  mersch  lag  by  beating  its  acetyl  com- 

md  to   140*  with  alcoholic  ammonia.'      Witt  found  that  it 

i  .red  in  the  same  manner  from  dinitro-o-naphthol  if 

n  ■■]    for  some  time  at  1EKI-2000.*     It 

i      best     prepared     from     freshly -precipitated     moist 

lilro~«-»c».-t.iiiaph thai iik'    by  adding  sulphuric   acid,   and.   if 

■  i  .  tlic  rt.'tiftii'nj  l>y  heat.8  It,  is  insoluble  in  cold 
■tar.  sparingly  soluble  in  boiling  water,  and  crystallizes  from 
«A-1  in  lemon-yellow  needles,  which  melt  at  238-239°. 
na«  no  compounds  with  acids;  caustic  potash  readily  converts 

:Ltro-a-oaphthol,  and  it  yields  y -dini  tronaph  thai  ene 
lata  the  aiutdo-group  is  replaced  by  hydrogen. 

■  »(onapAUa/trf((C1DHs<NOj)j(NH.CO.CHs),  is  formal 

■  'iiaphthalide  is  nitrated  in  acetic  acid  solution  with 
tafeeooaary  amount  of  concentrated  nitric  acid,  and  crystallizes 
I l"»g  yellowish  needles,  melting  at  2505°. 

I  '10H4(NOj)3NH2,  was  obtained  by 

■Ud    by    heating    ethyl    a-trinitronaphthate   with  alcoholic 

— nonia.     It  is  scarcely  soluble  in  alcohol,  ether,  benzene,  &c., 

soluble  in   hot  toluene,  from  which  it   crystallizes 

How  plates.      Nitrous  acid  and  alcohol  convert  it 

n  .naphthalene.* 

-a-naphtkylamine,  C10H3(NO,)4NHS,  is  formed  when 

—mm   is   passed    into    the    solution    in    benzene    of    the 

NMtetranitronapbthalene  obtained  by  the  action  of  fuming 

nine  acid  on   a-bromonaphthalene.      It  crystallizes   in  light- 

nOow.  bi«rotis  needles,  and  melts  at  194°.6 

•  :2-flroi«OTnVr^-a-JKi?'A/Ay/ami7if,C,[,HsBr(N02)NHj!<4;2:l), 

•■  prepared   by    Liebermann    from  the   acetyl -co  in  pound    by 

Ming  with  alcoholic  potash  or  beating  with  alcoholic  ammonia 

li    farms  long,  orange-coloured  crystals,  which 

ii*.     Dilute   nitric  acid   oxidizes  it  to  phthalic  acid  - 

m-bromonitronaphthalene     when     acted     upon     by 

■tiros   acid    and  alcohol,  and    is     converted    into     5-tribromo- 

bj  heating  with  hydrobromic  acid. 

hihalide  is  obtained  when  ^-brom- 
""■■lulnlinlidfe  is  nitrated  in  hot  acetic  acidsolution,  and  crystal - 
*■»»  long,  Ugi  -.  melting  at  232°. 

•HXiro-a-napkthy  famine  was  prepared  by  Meldola  b\ 


183,  272. 
Men  «id  W.ith,  Ser.  lgr  270 
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dissolving  the  acetyl  compound  in  sulphuric  acid  and  gradually 
adding  water,  sufficient  heat  for  the  decomposition  of  the  com- 
pound being  thus  generated.  It  crystallizes  from  toluene  in 
long,  orange-red  needles,  melts  at  197°,  is  soluble  in  hot  alcohol, 
and  yields  phthalic  acid  on  oxidation. 

2 :  4^Bronimtiro-a>-acetonap}U}icUicU  is  formed  by  the  bromiwt- 
tion  of  4-nitro-a-acetonaphthalide,  and  crystallizes  from  alcohol 
in  long,  fibrous,  ochreous  needles,  which  melt  at  225°.1 


NITRO-SUBSTITUTION-PRODUCTS    OF 

0-NAPHTHYLAMINE. 

3645  l-Nitro-P-napkthylamine,  CJB^NO^NH^l^),  » 
formed  when  its  acetyl-compound  is  boiled  with  alcoholic 
potash,  and  crystallizes  from  alcohol  in  long,  lustrous,  orange- 
yellow  needles,  which  melt  at  126 — 127°.  It  is  converted  into 
a-nitronaphthalene  by  the  diazo-reaction.* 

l-Nttro-0-aca<map?dhalide,  C10H6(NO2)(NH.CO.CH1),  is  ob- 
tained  by  gradually  adding  concentrated  nitric  acid  to  a  well- 
cooled  paste  of  /3-acetonaphthalide  and  glacial  acetic  acid.  It 
crystallizes  from  alcohol  in  long,  yellow  needles  or  rhombic 
prisms,  and  melts  at  123#5°.s  On  heating  with  acid  stannous 
chloride  it   is    converted    into  ethenyl-yS-diamidonaphthalene; 

C10H6C  \C.CEL  and  is  thus  proved  to  be  an  ortho-corn- 

\NHX 

pound.  When  it  is  boiled  with  caustic  soda  solution,  nitro-jS- 
naphthol  is  formed,  whilst  cold  concentrated  caustic  potash 
solution  rapidly  decomposes  it  into  acetic  acid  and  the  fore- 
going substance.4 

Dinitro-f3-naphthylamine9  C^Hg^OgJjNHj,  is  formed  whet 
ethyl  dinitro-yS-naphthate  is  heated  to  140°  with  ammoo* 
It  is  sparingly  soluble  in  water  and  alcohol,  melts  at  288T> 
and  is  converted  into  S-dinitronaphthalene  by  the  diazo-reactioo. 

1' :  4' -Dinitro-fi-naphthy  famine  is  formed  by  the  action  » 
alcoholic  ammonia  on  the  ethyl  ether  of  dinitro-£-naphthol  A 

1  Journ.  Chcm.  Soc.  1885,  1,  499. 

3  Liebermann  and  Jacobson,  Annalen,  211,  64. 

*  AnnaUn,  211,  45. 

4  Kleemann,  Bar.  19,  384.  j 

*  Graebe  and  Drews,  Ber.  17, 1170.  i 
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nlj  Blightly  soluble  in  boiling  toluene,  from 
bin  yellow  needles,  which  blacken 
without    melting.     The  crystals  are  insoluble  in  dilute 
become  darker  coloured  on  exposure  to 
air.1 

spUi&ybttttM,   r^H^NCgaNH,,,  is  obtained   by 

pg  '-;bvl  trinitao-^-naphtnate  with  alcoholic  ammonia,  and 

able   hi  alcohol,   ether,  glacial  acetic  acid,  or 

I    riagly  soluble  in   boiling  toluene,  from 

-mall   lustrous  needles,  which   become. 

■  .ti  on  heating,     lis   diaxo- nitrate  is  converted 

ilruhol  into  /S-trinitronaphthalene.1 

ophtkyltm  in-:,  (":]DH3(NOj)tNHa,  is  prepared  by 

1  action   of  ammonia  on  (S-bromototrauitronaphthalene  sus- 

iri   beneene,  ami   crystallizes  from  alcohol  in  yellow 

■:i  202  .: 

ifn-fi-dmapfUkylamim,  C„II1I11(N0J4N,  is  formed  by  the 

'.  nitric  acid  on  a  cooled  solution  of  /3-dinaph- 

e  in  acetic  acid.     It  is  slightly  soluble  in  alcohol,  rather 

■>ly  in    lienzene,  and  readily  in  coal-tar  cumene,  from 

t  crystallizes  in  yellowish-red  needles  or  slender  prisms, 

(—225°. 

Unaphlhylamine,  O^HufNO^jN,  is  the  product 

■  BBBCeetrated  uitriejicid  is  employed,   and  separates  from 

izene  in  brownish-rod  crystalline  granules,  which 

It  v.  -js:.—  886e,  and  detonate  when  more  strongly  heated. 

Wtmitn-ft-dixaptU/iytamint,  CjjHgfNOjJgN,  is  obtained  when 

!  fuming   nitric   acid   is  employed,  and  is  pre- 

■Ued  in  lemon-yellow  Hakes  by  water,* 

WMihrrfrimtrompkthalcne,  C.jyNH^ClfNOj),,  is  ob- 

■*d  by  the  action  uf  alcoholic   ammonia  on  dichlorotrinitro- 

i     3),    and     forms     citron-yellow,     pliant 

mg  a  molecule  of  alcohol ;  it  melts  at  252°.   The 

bslituted  derivative  is  obtained  by  the 

*wi  of    aniline    on    the    diehloro-coiojiound.       It    forms  red 


Oufcwria.  Btr.  23,  SWi 
'  Hutad  W.tth.  Btr.  1(J,  T.-2'. 


■'  Btaadd,  Annaltn,  217, 
'   Bit,    '■■  ■■  20,  2018. 
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THE    MONOSULPHONIC   ACIDS   OF 

a-NAPHTHYLAMINE 

a-NAPHTHYLAMDJE-a-SCLPHONIC  AciDS,  C10H0(NHi)SO,H- 

3646  1 ;  4-Napktkylamint$ulpkonic   acid.      Piria  obi 
ammonium  salt  of  thionaphthamic  acid,   C„,l[hNSii.    ■ 
nitron  aphthalene   for   a   considerable  time   with  a 
ammonium  sulphite  and  alcohol,  and  keeping  the  liquid  ueutnl 
by  the  addition  of  ammonium  carbonate.     From  this  he  pn- 
pared  other  salts,  all  of  which  crystallize  in  pearly   | 
have  a  reddish   or  amethystioe   tinge,  resembling  that  of  ft 
internal  coating  of  many  shells.      \\"l,-i,  n  i  ■•  ■ 
acid,  the  free  thionaphthamic  acid  immediately   tal 
elements   of  water  and   decomposes   into   napbtliylaimue  inl 
sulphuric  acid. 

In  addition  to  this  substance  he  obtained  an  isomeric  sttbb 
substance,  naphthionic  acid,1  which  he  considered  to  stand  in  tb« 
same  relation  to  thionaphthamic  acid  as  isethionic  acid  <• 
sulphovinic  acid.1  Kolbe  distinguished  naphthionic  arid  » 
amidonaphibylsulphnric  acid  and  thionaphthamic  acid  » 
naphtkylamuloiuljiliuric  avid?  Employing  tin 
his  formulas  become : 


Naphthionic:  Acid. 
C10Hfl(NH2)SO.,H 


■loving  thi' 

Thionaphtha  1 
C.„H.  XM.SO.JI 

simple    manner  I 
id  ;  whilst,  accordin 


The  latter  formula  explains  in  a   simple  mi 
decomposition  of  thionaphthamic  acid  ;  while 
former,  naphthionic'acid  would  be  a  sulphonic  acid 
amine,  and  this  constitution  was  also  considered   pr 
Butlerow,*  and  was  proved  by  Schmidt  and  Schaal,  who«btaii>d 
the  acid  by  the  action  of  sulphuric  acid  on  naphthylai 

Cleve  then  showed  that  it  is  converted  by  the  diazo-i 
I  :  4-dichioronaphthalene.fi    Witt  afterwards  carefully  compact 
naphthionic  acid   prepared  by  Piria's  method  with    \ 
tained  by  the  act  km  of  an  excess  of  sulphuric  acid  on  a-ua|t- 

ipktUoaio  hU  i 
Utaarto  l"'  n  onlvcmll)  vo^afvi, 

•  Ishrbuck  Organ  Vhrm.  %,  SOB. 

•  ;,v.  V   ■ 


jjii  thin  mi)'* 
78,  31. 

■ 


NAPHTHIONIC  ACID 

that  prepared  by  Nevile  and  Winther  by 

J  molecules  of  sulphuric  acid   and  a-naphthylamine 

iUnl   found  that  all  three  were  identical.'     He 

■    name  naphthionic  acid  should  be  retained 

e  acids,  and  adduced  further  proofs  of  their  constitution.3 

nufnctured   either  by  heating  a-naphthylamine  with 

of  sulphuric  acid  until  the  mass  is  completely  soluble 

'■r    by    employing   the    method    of   Nevile     and 

m  id  crystallizes  in  small  silky  needle3  con- 
;  lialf  a  molecule  of  water,  which  is  lost  at  100°.  It  is 
j  soluble  in  alcohol  and  dissolves  in  almost  4,000  parts  of 
Its  solutions  and  those  of  its  salts  show  a  deep 
h-blue  fluorescence,  and  several  of  its  isomerides  are  em- 
I  for  the  manufacture  of  colouring  matters,  As  already 
jned.Erdm.irin  has  determined  the  constitution  of  many 
ion  products  of  naphthalene,  taking  the  naph- 
ine-sulphonic  acids  as  his  starting-point,  and  converting 
into  other  derivatives.  The  methods  employed  for  this 
ft  may  he  here  shortly  described. 

rder  to  convert  naphthionic  acid  into  a-naphthylamine, 

.  of  distilled  sulphuric  acid  are  mixed  with  50  grms. 

,  and  20  grms.  of  sodium  naphthionate  added  to  the 

strongly  superheated  steam  is  then  passed  in  and 

gradually  raised  to  180 — 185°,  at  which  point, 

aide-acid  suddenly  dissolves.     The  liquid  is  maintained  at 

mper&ture  for  a  quarter  of  an  hour,  and  is  then  diluted 

■  and   the    uaphthylamine    precipitated    by  a  slight 

■  of  ammonia.     If  it  be  desired  to  convert  it  into  a-naph- 

■dpbonic  acid,  naphthylhydrazinesulpbonic  acid  is  first 

1   and    is    then    suspended    in    water,  hydrochloric  acid 

1,  and  an  acid  solution  of  cupric  chloride  allowed  to  drop 

mixture : 


/N\H, 


+  2CuCl2  =  C10H,SO3H  •!  Cu.CU  +  2HC1  +  Nr 


naphthionic  acid  into  1  : 4-naplitholsulphonic 

•»  qui  b>:   readily  effected  by  preparing  diazonaphthalenesnl- 

■    ind  bringiug  this  in  the  moist  state  into  a 
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boiling  mixture  of  100  parts  of  sulphuric  add  and  400  parte  of  1 
water.  Naphthionic  acid  can  also  be  readily  converted  into! 
1 : 4-dichloronaphthalene.  In  order  to  do  this  808  grms.ofplMft-1 
phorus  pentachloride  are  covered  with  about  an  equal  weight  of  1 
phosphorus  oxychloride,  and  the  mixture  heated  until  the] 
greater  part  of  the  former  has  dissolved;  114  gnns.  of  drjl 
diazonaphthalenesulphonic  acid  are  then  gradually  added,  thel 
.operation  being  occasionally  interrupted  and  the  liquid  rigor- 1 
oudy  boiled  for  a  short  time  to  prevent  the  accumulation  of  the! 
diazo-compound.  As  soon  as  all  has  been  added,  the  liquid  si 
heated  to  boiling  for  six  hours  in  a  flask  provided  with  an  io-fl 
verted  condenser.  Chloronaphthalenesulphonic  chloride  is  the  I 
first  product  of  this  reaction :  I 

QiA^  N  +  PC16  =  C10H6/  +POCl,  +  Nr| 

\  so,  /  \sofci  I 

This  is  then  converted  into  dichloronaphthalene  according  to! 
one  of  the  following  equations :  I 

c.oHeacso.ci)  +  pci6  =  cw^  +  soci,  +  poci,   1 

0^01(80,01)  +  PC16  =  C10H6C12  +  S02C12  +  PCI,.      I 

The  phosphorus  and  sulphur  compounds  are  distilled  off,  and  1 
the  temperature  is  then  raised  until  the  dichloronaphthalene 
has  come  over.  The  latter  is  purified  by  washing  with  water, 
caustic  soda  solution,  and  acidified  water,  and  is  finally  recrystal- 
lized  from  alcohol.1  The  salts  of  naphthionic  acid  have  been 
examined  by  Piria  and  by  Witt. 

Sodium  naphthionate,  C10H8NSO3Na+4H2O,  crystallises  in 
large  transparent  monosymmetric  tablets,  or  when  its  saturated 
solution  is  rapidly  cooled,  in  plates  which  after  a  few  moments 
change  into  tablets.  It  is  readily  soluble  in  water  but  only 
sparingly  in  caustic  soda  or  caustic  potash  solution,  the  solu- 
bility decreasing  as  the  concentration  of  the  caustic  solutka 
increases ;  it  is  therefore  precipitated  from  solution  in  water  bf 
alkalis.  Its  taste  is  at  first  scarcely  perceptible,  but  the* 
becomes  persistently  sweet.  The  concentrated  solution  sho«9 
no  fluorescence,  but  dilute  solutions  fluoresce  with  a  violet-UM 
colour.  I 

.  l  AmaUn>  247,  350 ;  Ber.  20,  3185. 
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Ihionate,    <C10HiNSO.1).('a  +  MU  >,  cryBtaJlizaB 

wliifi'.  iisninisytriivn/t.fri'   tub! eta,  with  a  fatty 

lustre,  which  are  readily  soluble  in  water,  but  scarcely  soluble  in 

ii"/--,     (t'^ll.ASl  i.ljia,     crystallizes    from    a 

■  trated  solution  in  micaceous  plates,  and  from  a  dilute 

nt   plates,   which   are    probably  iso- 

with    those    of  the    calcium    salt,    and    effloresce  so 

h  A  Piria  was  unable  to  determine  the  amount  of  water 

ization  present. 

1    t'-jfaphthglamint*itlj>h<-inv!  awl.     Laurent  by  the  reduction 

■  jilithaleueaulphonic  acid  with  ammonium  sulphide, 
obtained  sulphonaphthalidamic  add  (aeide  sitlpfunuiphtnlij/ti- 
mijue).1     It   remained    uncertain  whether  this  substance   was 

or  isomeric  with  naphthionic  acid-  until  Cleve,  who 

prepared  it  by  the  reduction  of  pure  a-nitronaphthalenesul  phonic 

mined    it    more   carefully   and   found   it  to  be  different 

from  naphthionic  acid,  giving  it  the  name  of  a-amidonaphthyl- 

•   '/..,..-,;     mid.}'      Witt    tlii.-ii     obtained    by    the    action    of  cold 

faming  sulphuric  acid  on  a-naphthylamino   hydrochloride,  naph- 

uipkonic  acid,  and   although    very  similar   to  Cleve's 

•  considered  to  be  different,*  until  Erdmann*  and  Mau- 

i     thrv  iiiv  i'.U'iiiH-nL     Tin-  siime  acid  is  also 

formed  when  o-acetonaphthalide  is  treated  with  fuming  sulphuric 

together    with  much   naphthionic  acid,  by  heating 

!  miiue  with  the  fuming  acid.     It  can  be  separated 

In  naphthionic  acid  by  the  solubility  of  its  sodium  salt  in 

1  inann). 

phthylaminesulphonic  acid  crystallizes  in  very  slender 
•MtUes  and  requires  four  times  as  much  cold  water  to  dissolve 
B  u  naphthionic  acid.     Erdmann  has  converted  it  by  the  above- 
I   reactions  into  a-naphthylamine  and  a -naphthalene- 
acid  ;   in  tin'  formation  of  the  latter,  however,  a  con- 
■it-rsble   proportion    of    1  : 4'-naphthoIsulphonic    acid    is     also 
which  can  readily   be  prepared  pure  from  the  diazo- 
:    and  is  converted  by  phosphorus  pentachloride  into 
■  th&lenc      The  salts   of    1  :  4'-naphthylamine- 

1   Compt.  Reixd.  31,  587. 

.:.  Gmtliti'n  fliiruHi    iirtjmt,  C/iim,  4,  105. 
■  Ball.  Sk.  Chim.  24,  BOB.         *  Be.r.  19,  678. 
*  Btr.  20,  3185  ;  Anwtlm,  247,  315. 
4  Btr.  20,  S'iOl. 
1  Lui^e.  Btr,  20,  2940  ;  Sehulti,  Be,:  20,  3158. 
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sulpbonic  acid  are  more  readily  soluble  than  the  naphthia 
and  their  solutions  have  a  greenish  flooreso 

Sodium  1  :  i'-napMhylaminemlphonaU,  C„H, NS<  I  /■ 
crystallizes  in  flat  needles  or  pearly  scales,  which  lose  their  water 
(.if  crystallization  at  140°. 

Calcium   1  :  i'-naphthylaminemUpftMate,     (C10H8NSOj),Ca 
9HaO,    forms   large   pearly   tablets,  which  are  readily  sulublr 
in  hot  water. 

Sarium     1:4'-  Mqiltthufa  iitiiu-#it,lphanate,    (C1DH6NSOj)!Bfl+ 
6Ho0,  crystalli2es  readily  in  soluble  plates  or  small  pri 

1  :  i'-Ami<h»iiiphrIui!iurs>iljihrrmitle,     C10H(1(NH.,;S<  I 
formed   by  the  action  of  hydriodic  acid  on  the  corns] 
uitro-d erivative.      It    is  almost  insoluble  in  cold,  mon 
in  hot  alcohol,  and   crystallizes  in  lustrous,  colourless 
melting  at  259 — 260".     It  forms  a  crystalline  kgdtoMariii 
.nl]>!ia.U,   and   on  treatment   with  acetic  anhydride 
mono-  and  di-aettyl  derivatives,  which  melt  at  231-232°  and  !W 
respectively.1 

1  ;l'-Naphtkylaminesitlphonvi    acid.        According    to  Sclim-U- 
kopfs  patent,  two  nitronaphthalenesulphonic  acids 
when  a-naphtlialencsuiphonic  acid  is  first  treated  with 
trated   sulphuric   acid  and  then   with  nitric  acid.     These  OT 
converted  by  reduction  into  the  amido-acids.  one  of  ■■■ 
a  readily  soluble  sodium  salt  and  wa3  shown  by  En ! 
the  1:4'-  acid,  whilst  the  other,  the  sodium  salt  of  which 
sparingly  soluble,  is  the  1  :1'-  acid*     The  latter  crystallitt* 
white   needles,  which  dissolve  at  21°  in  4.S0O  parts  of  wit 
When  a  few  cc.  of  this  solution  are  treated  with  a  dj 
chloride,    a    fine    violet    colouration    is    gradually    pi 
more  of  the  reagent  be  added,   turbidity   is  produi 
panicd   by  an   inky   colouration,   which   die 
solution     is    boiled,  :\  grey  ur   ydlnwish-brnwii    prei  ip 
formed.     The  constitution  of  the  acid  has  k 
Erdmaun  by  converting  it  into  tt-naphthylamlne  and  a- 
lenesulphonic  acid  ;  only  three  a-a-naphthylaminesulp] 
can    exist,  two    of   which    have    already    been 
therefore  this  compound  must  be  the  third  possible 
When  the  l-l'-diazonaphthalene  acid  is  decomposed  by 
corresponding  naphtholsulphoaic  acid  is  not  obtained, 
thoBultone  is  formed  (p.  103),  and  similar!] 
tone  is  obtained  by  the  action  of  phosphortM  penU 
>  Ekboo,  ftr.  23,  MP, 


EMM   1  "  1  Cl0H8NSOgNa,    crys- 

I.  ;i    coarse,  tablets  or  elegant 

187  and  at   100"  in  37+  parts  of 


U-NAPItTHYLAHIXE-£-SrLl'HOSI<'   Ac'MM, 

termed   by    Cleve 

iu  nil  phonic  acid,  ia  formed  by  the  reduction  of 

dphonic  acid,  and  crystallizes  in  anhy- 

slender  pliant  needles,  which  contain 

rater  ami  arc  very  slightly  soluble  in  hot,  more 

grater.     On   beating  with   phosphorus  chloride 

into   1  :3'-dic!ilonm:ip]it]ialene.     Its  salts  have 

-.■!«.'('.<  ...!10H,NS(  >.Na,  is  readily 
rystallizes  in  thin  rhombic  tablets, 

nah .('  IjoHgNSOjJjCa+VHjO, 
i  rhombohedra. 

UAy&mwfl«i(ipA<wa<«,(CwH8NSO^j1Ba+H,01 
a  iu  flal  needles  and  is  readily  soluble  in  water.1 

bthaltnttotlphamide,    CIUH0(NHa)SOsNHj,    is 

I  by  the  action   of  hydriodic  acid  on  the  corresponding 

:'■!',■  -inlnlilc  in  ln.il   ;il(.-iili"l.  f'nuii  which 

leader  silky  needles  melting  with    decom- 

a   218—219  -■'/!  derivative  forms  light 

ngat  238—239°.* 

'-Jfttfktkjftam  id,  which  was  termed  7-amido- 

lenexulphonic  acid  by  Cleve,  was  also  prepared  from  the 

lostilphonic    acid,   and    forms  small    yellow, 

u-phlky!inahi.i,t))(!ph''it'.t(r,  <„',,, HdNS03Na,  forms 
.  -.  scales. 

inamlphonate,  (C^HgNSO^Ba+HjO, 

1  rwuiilj    soluble   and  crystallizes   in   thin   plates.     The 

.  soluble  and  separates  from  a  syrupy  solution 

which    Cleve    named    di- 

houic  acid,  forms  crystals,  which  contain 

1       The  solutions  of  its  salts  assume  a  violet 

26,  "I. 
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Sodium  1  :  Z-najihtliylnmiMsafjikonnk,  2C10HsNS03Na4-H.O 
crystallizes  in  thin,  very  soluble  needles. 

Barium  1  :§-naphthylaminesulph&nate,  (C10H8NSO3)Jla,  b 
Sparingly  soluble  and  crystallizes  in  flat  tablets.1 

1  iS-Najihtht/lfritiiru-mlphonic  acid  is  formed  when  a-uapbthri' 
amine  is  heated  with  five  parts  of  concentrated  sulphuric 
to  125—130°  for  eight  to  nine  hours,  the  first  formed  1  :  +-  and 
1 : 4-'-  acids  being  converted  into  this  compound,  which  is  terra 
a-n&phthylamiite-S-sulphoruc  acid  by  Hirsch.  Its  constitiiti 
follows  from  the  fact  that  only  seven  a-monosulphouic  acids  < 
naphthalene  can  exist,  and  the  constitution  of  the  other  sill 
known. 

It  crystallizes  in  rhombic  tablets,  which  dissolve  in  150  pan 
of  boiling  water  and  480  parts  of  cold  writer.  Its  sodium  wlt'» 
very  readily  soluble  but  is  precipitated  by  common  salt 

Barium  1 : 2-)wpA?Ay/<i«ii7(rs«//iAoi«(t'i,(Cl0H8NSO:,)jBa. 
lizes  in  three-sided  serrate  tablets,  which  are  sparingly  MM 
in  water.2 


a-NAPHTHYLAMINEDISULPHONIC  ACIDS. 

2648  Two  compounds  of  this    composition  are  manufactured 
and  employed  for  the  preparation  of  azo-colouring  matters. 

a-NapMhy!ai>t,iue-%-2.'-di8ul])honic  acid,  C1(1Hi(NH.,)(S0_,H! 
is  formed  by  the  action  of  fuming  sulphuric  acid  on  naphtiiioaic 
acid  at  a  low  temperature,  and  can  be  separated  from  ttie  it 
meric  acids  which  are  formed  at  the  same  time  by  means  of  i 
calcium  salt,  which  is  insoluble  in  alcohol.  This  is  then  a* 
verted  into  the  sodium  salt  and  hydrochloric  acid  added,  whk 
precipitates  the  disulphonic  acid  in  the  form  of  a  white  poi 
It  is  converted  by  the  diazo- reaction  into  1  :  2'-uaphthaleii«l 
sulphonic  acid.* 

a-Naphtht/lamin^S  :  l'-di*<i!}>ln»tk  acid  is  formed  when 
thalene  is  heated  to  90—110°  with  five  parts  of  orlini 
sulphuric  acid,  the  product  nitrated,  and  the  nitro-acid  precf 
tated  from  the  solution  by  common  salt  and  reduced.  The 
acid  is  obtained  from   the  product  by  converting  it  r 

1  B*r.  21,  8364.  ■  Bcr.  21,  SS7P 

*  D>hl  and  Oft,  Btr.  21,  119  c 

*  Armstrong  sad  Wymio,  Proe.  Chem.  80c  . 


I   sodium   Kilt   and  adding  hydrochloric  acid,  which   pra- 

Boditun  salt.     The   free  acid  crystallizes  with 

loleculos  of  water  in  scales  which  have  a  fatty  lustre  and 

f  freely  soluble  in  hot  water.      The-  normal  sodium  suit 

■     .-f-iiir.O,  forms  very  readily  soluble  needles, 

i'lJ-f,iNHJ(HO;,Nii)(.SOsH)+2H,0 

i  similar  forms,  hut  is  only  very  sparingly  soluble 

waiter.       Berathsen    has  converted   this   acid    into    the 

|.    HIT)  by  means   of 

I  ■■    iulpkonic  add,  (c)  is  formed  by  the 
ion  of  a-naphthylamine-a-pulnhonic  acid,3  and  also  by 
■  ■    product    of  the  direct  nitration  of  1  :4'- 
ttic  acid.* 

CwH8(NH^{S08Na)(S0,H)  +  H,O. 

i  long  prismatic  needles. 

thtAtflamiii'-i :  V-diavifihomc    acid   is   formed,   together 

tli-.-      I     +  :  l''-;icid     ami    a-wi  jilithiiliuiii.ini  ri!.>ilfliriHii-     itcirl 

ition    of  naphthionic   acid.        It    is   converted 

loronaphthalene  by  the  diazo-reaction,  followed 

Jiosphorus  pentach bride.* 


ESULPHONICACIDSOF>3-NAPHTHYLAMINE. 

ttttininr-a-aitlphfiiriv   mill  (2:1')    is    obtained, 

t  with    its  isomeridea,  when  /S-naphthylaniine  is  heated 

■  .     to  four  parts  of  sulphuric  acid,6  and  when 

t  of  £-nnpht,hol-«-sul phonic  acid   is  heated   with  ammonia 

Hydrochloric  ncid  precipitates  it  from  solutions 

rfivi  ijlt.-  "  which  dissolve  in  about  1,700  parts 

i  i. is  solution  and   those  of  its  salts  show  a  blue 

WmrencL'.     It  is  converted  by  phosphorus  pentachloride  iuto 

r.hnk'Uc. 

S27. 

Ctt.,  G*nu»n  P»ttnt  U571,  Ber.  20,  M7  B. 
Btr.   22,   3:)2S-      Armstrong  nntl   Wynne,  Prix.    Chan.   Sot. 

■   H967,  1886      Armstrong  unci  Wynne,  Pnr. 
1890.  l« 

:- 
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Sodium  fi-imphthylamiiie-a-mUphoitate,  C10HgNSO,Na,  op 
lizes  in  thin,  four-sided  plates,  which  are  insoluble  in  alcohol 

The  ammonium  salt  forms  large,  very  soluble  prisms  (Orel 

Calcium  fi-Tiaphthylamine-a-sidphonctfe,  (C^HgNSO^G 
6HjO,  forma  large  thick  tablets,  soluble  in  eleven  parts  of  < 
water. 

Barium  fi-naphthylami7U-a^ph(mate,(C1(^H^SO^^+& 
is  very  freely  soluble  in  hot  water  and  crystallizes  in  aggreg 
of  splendid  prisms. 

/3-Napkthylamine-/3-8ulphonic  add  (2 : 3'),  always  accomps 
its  isomerides  in  larger  or  smaller  quantity  according  to 
temperature  at  which  the  sulphonatdon  is  carried  out  I 
manufactured  by  heating  ammonium  £-naphthol-£-sulph« 
with  lime  or  caustic  soda  and  water  to  180°  in  autoclaves.1 
crystallizes  with  one  molecule  of  water  in  silky  scales,  plate 
flat  needles,  whilst  according  to  Green,  when  perfectly  pa 
forms  coarse,  prismatic  needles,  which  are  sparingly  solaU 
water,  the  solution  showing  a  blue  fluorescence.  It  i 
be  converted  by  the  diazo-reaction  into  2 :  S'-dichloroos 
thalene. 

Sodium  @-naphthy!ami7ie-l3-sulphonate,  C10H8NSOsNa+2H 
forms  silky  needles,  which  are  freely  soluble  in  alcohol,  but  o 
sparingly  in  water. 

The  ammonium  salt  crystallizes  in  large,  thin  tablets,  wl 
have  a  blue  fluorescence,  and  is  less  readily  soluble  than 
ammonium  salts  of  the  isomeric  acids. 

Ca Icium  /S- naph thylamiiw-fi-sulphoTiaie,  (C10HgN SO^jC* 
6H20,  is  only  very  slightly  soluble  in  cold  water  and  crystall 
in  splendid  silky  plates. 

Barium  fi-naph thylamin€-fi-8ulph<mate,  (C^HgNSO^jBi 
6H20,  forms  long  silky  needles,  sparingly  soluble  in  cold  w* 

The  cop}Kr  salt  is  very  characteristic,  forming  lustrous  ay 
resembling  those  of  mosaic  gold,  which  are  scarcely  solub 
cold  and  only  sparingly  in  hot  water.  The  lead  salt  is 
mediately  precipitated  when  lead  acetate  is  added  to  a  soli 
of  the  sodium  salt.3 

On  sulphouation  the  2 :  3'-  acid  is  converted  into  the  2:1 
disulphonic  acid,  accompanied  by  a  smaller  quantity  of  2:1 
acid.4 

1  Farbenfabrik,  vormals  Bronner,  Ber.  16,  1517. 
a  Fowling,  Ber.  20,  76. 

*  Actiengeaellach.  Anilinfabr. ,  Ber.  21,  816  R. 

*  Armstrong  and  Wynne,  Proe.  Client.  Soc  1890,  UOu 


.&, 


tTHVLAMINE-8-STJI.PHONIC  iCID 


(2  :  t')    is  obtained,  accom- 

■■■■  i.-id,    when  fJ-naphthykunino  is    mixed    with 

g  sulphuric  acid,  containing  20  per  cent,  of  trioxide,  and  al- 

;  two  or  three  days,  the  mixture  being  occasionally 

r   vhen   such  a  mixture  is  heated  for  a  short  time  to 

.'i'.'.--  in  small  tablets,  and  may  be  separated 

dittm  salt  in  alcohol. 

■  f  its  barium    talt, 

i  p-.ulily  soluble  in  cold  water,  and  crystallizes  with  some 

.■■  ■tmmotwwm  salt,  which  is  also 

forms  tablets.     When   the   aruido-group  is  re- 

by  bromine.    S:4'-bromonaphthiileiic*sulpln.inic   acid    i* 

ting  with  phosphorus  chloride  is  con- 

Ettla   1  :  H-dii-hlurtiii»phtaaleue.s     This  acid  is  converted 

ixture  of  the  2:4'  :2'  and  2:1:  4'-di- 

nc  acids.' 

.-i'-.-trii/ 1 -1  :•!')  is  formed, together  with 

■d,  when  one  part  of£-rophthylainine  sulphate  is  brought 

il    sulphuric    acid    heated    to   150",  and  the 

.-  temperature  for  one  or  two  hours.6     These. 

is  can  be  obtained  in  the  same  way  from  the  a-  and  7- 

rate   them,  the  mixture  is  repeatedly 

luke-warm  water,  in  which  the  8-acid  is  much 

soluble    than    the   Bronner   acid,   as   the  /9-compound   is 

called.      The   same   end  may   be  much  more   rapidly 

i  by  preparing  a  solution  of  the  mixed  sodium  salts,  and 

nlphate    solution  as  long    as  a  precipitate  is 

.    ists  of  the  insoluble  cupper  salt  of  the 

he    sodium    salt    of  the  S-acid,    which    is   not 

[i'  tt..i.l  by  copper  sulphate  remains  in  solution.      The  7- 

isily  purified  by  conversion 

■  It,  which  is  repeatedly   re-crystal  - 

■    1    ■    aed  by  acid.      The  S-acid  is  also  formed 

1  a  salt  of  (S-naphthol-fi-eulphonic    acid  is    heated    under 

e  with  ammonia,     Ii   crystallizes  in  long,  silky  needles, 

d    water,  which   is  lust,  on  bulling  with 

■     ■    falling    i"  a    sandy  powder,  which    under 

■ 

■  I.  ■         ■■-  22, 721, 


.  20. 


.'■■...  20,  2MB  :  Schulti, 
•  Weinberg,  !■.-.  20,836$. 


198  NAPHTHALENE  DERIVATIVES 

the  microscope  presents  the  appearance  of  fragments  of 
and  is  scarcely  soluble  in  cold,  very  sparingly  in  hot 
It  may  be  converted  into  2 : 2'-dichloronapbthalene  by  the 
reaction.1 

Sodium  fi-naphthylaminc-B-mlphonate,  C10H8NSOtNa+4 
is  sparingly  soluble  in  cold,  readily  in  hot  water,  and 
in  lustrous  plates  which  have  a  reddish-blue  fluorescence. 

The  ammonium  salt  is  moderately  soluble  in  water,  and 
tallizes  in  small  tablets. 

Calcium  fi-napJUhylamine-S-sulphoiiatey  (CjoHgNSOj^Gi 
6H20,  forms  blue  fluorescent  plates,  which  dissolve  in  260— J 
parts  of  cold  water. 

Barium  fi-naphthylamine-S-mlphonate,   2(C10H8NSO,)lBa 
9HjO,  is  readily  soluble  in  hot  water,  and  dissolves  in  400 
of  cold  water ;  it  crystallizes  in  fascicular  groups  of  small 
When  lead  acetate  is  added  to  the  solution  of  the  sodium  wlU 
precipitate  is  formed  after  some  time,  and  this  property  may 
made  use  of  in  separating  the  S-acid  from  the  /8-acid. 

f3-NapMhylaminedimlphonic  acid  (G),  (2:1':  3'),  is  ol 
from  the  corresponding  naphthol  derivative,  and  is  also 
when  2  :  l'-naphthylaminesulphonic  acid  is  sulphonated.    It 
be  converted  into  1:3: 2'-trichloronaphthalene* 

/3-Naphthy luminal 'isulphonic  acid,  (8)  (2  : 3 :  2*),  is  obtained ' 
the  action  of  ammonia  on  the  corresponding  #-napht 
derivative.3 

fi-Naphthylaminedisulphonic  acid    (2:4: 2'),  is   obtained 
the  reduction  of    the  corresponding  nitro-compound,  which 
formed  in  small  quantities  by  the  nitration  of  1  : 3'-napht 
lenedisulphonic  acid.4 

a-Chloro-/3-naphthylamincsulpho7iic    acids.      When    a-cl 
/8-naphthylamine  is  treated  with  four  parts  of  sulphuric 
containing  2  per  cent,   of  anhydride,    three    isomeric 
sulphonic  acids  are  obtained. 

The  1:2: 4' -arid  is  almost  exclusively  formed  when 
mixture  is  heated  to  70°  for  six  hours.  It  is  only 
soluble  in  water,  from  which  it  crystallizes  in  glistening, 
elongated  prisms,  and  is  best  purified  by  conversion  into 
sodium  salt  and  precipitation  by  acid.     Its  salts  crystallise 

1  Bayer  and  Duisberg,  loc.  cit. ;  Erdmann,  Ber.  21,  637. 
*  Armstrong  and  Wynne,  Proc.  Chan.  Soc.  1890, 13,  128. 
1  Caasella  and  Co.,  German  Patent  44079 ;  Armstrong  and  Wynat* 
Soc  1890-  10*  *  Armstrong  and  Wynne,  Proc  Chem. 
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After  the  elimination  of  the   amido- 
1  i-f-dichloronaphthsJene  on    treatment   with 

id   is    tin-   chief   product   when   the   mass  is 

feir  twelve  boors  tit  100°,     It  is  somewhat  more  soluble 

sod  fonns  a  characteristic  sodium,  salt, 

torn"  and  :i  half  molecules  of  water  in 

It.  can  be  converted  after  elimination  of  the 

I  :  3'-diehloronaphthalene. 

''  it  chiefly  produced  if  the  sulphonation  be 

I I  la  more  readily  soluble  than  either  of  the 
•   in   tufts   of  needles,  and  yields  veiy  soluble 

which  do  not  crystallize  well.     On  eliminating  the  amido- 
>'!■!-  '.'.it.  1 1 1  ihosphorus  peDtachlonde,  1 :  2'-dichloro- 


SULPHIMIDONAPHTHALENES,  C10Ha<  )0. 

1650  Thi-se  compounds,  which  were  discovered  by  Cleve,  are 

■Bed  by  the  action  of  hydriodic  acid  on  the  chlorides  of  the 
mic  acids,  whatever  be  the  relative  positions  of  the 
tains.      They  cannot  be  volatilized  without  decom- 

■itioii,  do  not  combine  with  either  acids  or  bases,  and  are  very 

JJc  substances** 

apkthaleju    is    sparingly    soluble   in   acetic 

-ui  from  which  it  separates  in  crystalline  plates  melting  at 
n    can  be  boiled  for  hours  with  caustic  soda  solution 

ftfcaut  undergoing  any  considerable  change,  a  small  quantity 

MM  difliolml  and  colouring  the  liquid  brown. 

■  ■■<     crystallizes     in     slender    yellow 

nphthaUne   forms   slender,  lustrous,   lemon- 
ebow  Medial  nod  melts  at  124°. 

nfrftthalsn-c-  also  crystallizes  in  yellow  needles, 

1  InwbvBg  anil  Wynne,  Prx.  Chcm.  Sot.  1889,   34,   <S  ;  Chem.  Hem,  59, 
*  AtiMioei!  uid  Wynne,  *  Sor.  20,  UM, 
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DIAMIDONAPHTHALENES,  OR  NAPHTHYLEHfcj 

DIAMINES,  C^(SB^T 

a-a-DlAMIDONAPHTHALENES. 

2651  1 :  4^IHamidonaphthalene  was  first  prepared  by 
by  the  reduction  of  azo-a-naphthylamine.1    It  is  also  formed  If] 
the  action  of  tin  and  hydrochloric  acid  on  4-nitro~a-naph1 
amine  or  azo-a-naphthylamine  sulphanilic  acid,*  HSOrClHl 
C^H^.NHj,  and  is  best  prepared  by  making  up  a  solution 
diazobenzene  chloride  from  93  grms.  of  aniline,  245  gim 
hydrochloric  acid  of  40  per  cent,  245  grms.  of  water, 
71  grms.  of  sodium  nitrite  dissolved  in  a  small  quantity  of  wafts;] 
and  adding  this  gradually  to  a  well-stirred  luke-warm  aolutiflij 
of  143  grms.  of  a-naphthylamine  in  a  litre  of  alcohol  of  9Jj 
per  cent.  Phenylazo-a-naphthylamine,  C6H5.NrC10HrNHs,  aep-j 
rates  out  as  a  thick   mass  of  green  needles,  with  a 
lustre ;  this  is  brought  in  quantities  of  6  grms.  into  contact  wikj 
zinc   dust  and   boiling  water,    and    the  decolourized   boiliigi 
solution  filtered  into  sulphuric  acid.     The  sulphate  separates  ort: 
in  lustrous  white  needles,  and  is  then  decomposed  with  sodium 
carbonate  solution,  and  the  base,  which  is  deposited  on  cooling' 
is   finally   filtered   off,  washed   with  a  little  water,  and  rapidly 
dried  on  a  porous  plate.3 

1 : 4-Diamidonaphthalene  is  readily  soluble  in  alcohol  and 
ether,  somewhat  sparingly  in  hot  water,  from  which  it  crys- 
tallizes in  white  needles  or  small  prisms,  which  readily  take  » 
greenish  tint,  have  a  repulsive,  sharp  burning  taste,  and  when 
brought  on  the  tongue  in  somewhat  larger  quantity  produca 
very  violent  pain,  which  lasts  for  some  days.  It  melts  at  120f 
to  a  brown  oil,  which  smells  strongly  of  quinone  on  evaporation, 
and  can  be  distilled  almost  without  decomposition  in  a  currenl 
of  hydrogen.  Its  aqueous  solution  soon  decomposes,  a  viokfl 
flocculent  precipitate  being  deposited. 

1  :  ^-Diamidonaphthalcnc  hydrochloride,  C10H6(NH3C1)3,  cijl 
tallizes  from  hot  water  in  lustrous,  four-sided  plates,  which  S0 
scarcely  soluble  in  hydrochloric  acid.  When  ferric  chloride  i 
added    to   its  dilute  solution,  the  latter  becomes  green  tm 

1  Annate*,  137,  359.  *  Griess,  Ber.  15,  2912.  J 

8  Bamberger  and  Schieffelin,  Ber.  22, 1381. 


ar-TETRA!  U]  I'OXAPHTHALENE 


i    -mi  precipitate  containing  (-.-naphthoquinone 

■    whilst  in  an  acid  solution  the  latter  compound 

t  is  pro.;; 

M    :  tdmnidenapkihalme,    i.'l,lH,l(NH,)NH.i'iiH,    ia 

I    when    «-].■,■  ilri>snliripht.ha]i.__e,   (  'lnl"l(i(N<  I), 

ced  witi  Btaonona  chloride;    it  cryatallizea 
•     . :  Enno  alcohol  in  well-formed 

■  ielting  at  l+s'. 

-■■rhfh,i>„;n.   <.',„_-_,,<  N I  K'.Ji.)^   is   ob- 
by  the   action  of  zinc  and   glacial    acetic   acid   "ii   an 
■i  of  o-naphtho.juinonedia.ni]  (p.  224).     It  crys- 
tal in  colourli'ss  pi-isins.  n  in  I  melts  at  14+°.' 

ito»(y»W*afcne,C10H<{NHe)NHC10Hri  is 

■  ■  ■■  n-T    to    the   phenyl  derivative    from 
ihthylauiido-u-iiiti'o^oikipiitlialene,   and   forms    wax-yellow 

pic  vrv - | 

.   ■....,..,./../.../.■..,    C,0He(NHs)(NH.CO.CH^    is 

by  die   reduction  of  4-nitxo-o-acetonaphthalide  with 

acid  ;   its  hydroihlariih  crystallizes  in  long 

Bee,1   and     is     converted     into     iUao-1tjhlinwiih<ntti>hthttltnt , 

tii    in  :ttin»  with  sodium  acetate,  and  acetic 

['.■'■  i  may  iilsn  1'ih  utitniiu'ii  by  the  action 

be  ■nbytltiil''  Mi,   the   base  (Bamberg r  and  Schietlelm),  and 

.■die.*,  iiii_-ltiit.LT  ;it  305°, 

-I  \l-t!invti<l<->ni>j)h1lt<iliiii\   Ol0Hin(NH„)„,  is  ob- 

__d  m  a  similar  manner  to   the  hydronaphthylaminea ;   its 

tonus   a    glittering  crystalline  powder.      Alkalis 

;■   an   oil,    which    can    be   distilled    under 

_-i_L_._t.--i    pressure    without    dix-..in]..ositii..i,   and    solidities  on 

which  rapidly  becomes 

;itnl  violet   in  the  air,  and  com- 

in    a    short    tiniM.     It    rapidly  reduces  the 

■    atinimi  with  ... no;, ti,,i.  M_' ,,_ naphthoquinone, 

■ii   p*.ni_ui_gai_iite  to  adipic  acid,  its 

■  Ik.wii  (p.   I ti!H. 

dlurh  „i-      <  ', ,,!!,,, I  NH.CO. 

fdrochloride  is  heated  with  sodium 

tote  and  acetic  anhydride,  and    crystallizes  from  hot  water 

856,256. 
.  243,  300. 

183,  --'.'- 
19, S3. 
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in  long,  white,  silky  needles,  which  mefc  a)   285 

and  Schiert'eliii). 

1  ;±'-Di<i,n  !</•<:, .-,r;<.  ■/,.,/. ,,,    iv, i-.  i.lrtained   b)   Zinin  '■ 
impure  o-dinitronaphthalene  with  onunoniui 
termed  by  him  ^hii.uiphlhalidii,,-}     De   A 
it  by  the  action  of  phosphorus   iodide    and  a    littl 
the    pure   nitre-compound.*      It   is   also   readily    for 
o-dinitronaphthalene  is  heated  with  tin,  hydrochlori 
alcohol,3  as  well  as  when   1   part  of  I  ;4'-ililn 
is  heated  with  10  parts  of  commercial  solution  d 
5  parts  of  ammonia  solution  saturated  at  — 10°.  the  b 
being  first  kept  at  150 — 180°  and  then  raised  to  250 

It.  crystallizes  from  hot  water  or  alcohol  in  needles,  and  fro© 
ether  in  we  11 -developed  prisms,  which  melt  at  189'5 
lime    in   feather-like   aggregates  of    fine    n. 
alcoholic  solution  is  coloured  a  fine  but  fugitive  blui 
blue  by  a  drop  of  amyl  nitrite  accompanied   bj 
of  hydrochloric  acid.     When  ferric  chloride  is  added  to  the  W 
suspended  in  water  a  bluish-violet  colouration,  foU 
precipitate  of  the  same  colour,  is  produced, 
chlorite  added  to  the  alcoholic  solution  givi 
followed    by    :i    precipitate;    if  a  drop   of  hydrochloric  jiciii  t* 
added   to  the   solution,  the  colour  is  changed   to 
blue  precipitate,  which  soon  decomposes,  is  formed.  The  boaenwT 
be  converted  into  1 :  4'-dichloronaphthalene  by  the  diazo-reactM" 
(Erdniann). 

1 : i'-fliai'tvloiuiphtliahiir  hydrochloride,  Ot0H).(NHJ,Cl)..f<inm 
small  white  prisms,  which  are  readily  soluble  in  water. 
not  separate  out  when  its  hot  saturated  solution  is  a 
cool,  but  is  completely  precipitated  by  hydrochloric 

l:4'-Dia)niiJviw:phfitulnn-  siiijihide,  C^H^NH.^SOj,  «  pre- 
cipitated by  sulphuric  acid  from  n  solution  oi  the  1 1  vdrochtoriifc 
in   lustrous   needles.      When    sodium   nitrite    is    add* 
solution,  a  violet  precipitate   of   the   composition    I 
is  formed. 

TitrtihydroA  :  ^'-ilinhndiinnphtiiK.  \    ,,„  vras  pn 

pared  by  Bamberger  and  Abrahall  by  dissolving  14  grnt 
of  1  :  4'-diamidoDaphthaIene  in  200  'inns,  of  boiling  ami 
alcohol  and  adding  18 — -< 

■■.  52,  ::'"-  i  85,  !■*  Vf\  1  tt& 

dnastea,  847,  Mt. 

*  Bwa  and  l*icfc.  AniHilcn,  847,  Ml. 
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ne  in  portions  of  4 — 5  grms.     The  base  was  then  extracted 
10I  solution  by  agitation  with  dilute  hydro- 

■  ntrated    by    evaporation,    the 

■  i posed,  and   the  base  finally  taken  up  with 

Mr.     It  v.  rted  into    the  pure  carbonate  by  b 

again  liberated  by  caustic  soda  and 

h  txystaJ  Lizes   from   etlier    in    colourless   transparent   prisma. 

ui    lustre,   which    become   coloured    yollui 

illy   brown  iu   the  air,  melts  at  77",  and  boils  at  264"  under 

in     whitens  ;it    ;i    tuiuporature  above  300° 

riiusplieric  pressure  it  boils  and  gives  off  ammonia 

.i!y.     It  has  a  sharp  smell,  like  that  of  piperidine, 

throat,  is  alkaline  to  litmus,  decomposes  ammonium 

Is,  combines  energetically  with  carbon    dioxide  and  carbon 

and   gives  no  colouration  with  ferric  chloride  in  the 

Id  but  becomes  reddisb-brown  on   heating.      It  corresponds 

I'-yclk-  liyiii''"il);isi'S  in  all   tli'.s.-  reactions. 

ad,  however,  it  behaves  in  many  respects  as 

i  aromatic    ainido-com  pound,    inasmuch    as    it    forms    diazo- 

npciuiid.i,    combines     with     diazo-derivatives    to     form    azo- 

■  'iters,  and   gives  a  deep  port-wine  red  colouration 

ben  it   is  boiled  with  dilute  sulphuric  acid  and    potassium 

ehrotnate.     Its  double  character  is  also  shown  by  the  fact  that 

hen  it  Li  dissolved  in  fuming  hydrochloric  acid  and  titrated 

its  a  concentrated  solution  of  sodium  nitrite  in  the  \ 

I  >tarch    paste   and   potassium   iodide,  the  blue   colouration   is 

-   exactly  one  molecule  of  nitrous  acid  has 

■ 

idy    mentioned    lp.   169)    tetrabydro-1  : 4'-diamido- 

terted    into    ac-tetrahydro-a-naphthylamine 

■■!    its  amido-groups  is  replaced  by  hydrogen,  and  it 

hi    follow  in-  constitution  : 

HC        CH.NH, 
1H '     Xc^^CH. 


•dtamidonaphtkalem      hydrochloride,     C10Hto 
nleudid  rhombic  i  rjstals,  and  is  readily  soluble 
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in  water.  Concentrated  hydrochloric  acid  precipitates  it  from 
solution  in  colourless,  strongly  refractive  prisms,  which  have  a 
vitreous  lustre. 

This  salt,  like  the  free  base,  is  optically  inactive,  hut  when 
the  latter  is  converted  into  the  acid  tartrate,  this  can  be 
divided  into  two  portions,  one  of  which  is  more  readily  soluble 
than  the  other.  If  the  hydrochloride  be  again  prepared  from 
these  portions,  that  from  the  less  soluble  rotates  the  plane  of 
polarization  to  the  left  and  the  other  to  the  right.1 

The  platinochloridet  C10H10(NH3)oPtCl6,  separates  out  in 
thick  orange-yellow  prisms,  which  contain  water  and  have  a 
vitreous  lustre,  when  a  strongly  acid  solution  of  the  hydro- 
chloride is  treated  with  platinum  chloride  and  evaporated. 
The  compound,  [C10H10(NH2)NH3]2PtCl6,  is,  however,  formed 
as  an  ochre-yellow,  crystalline  precipitate,  when  platinum 
chloride  is  added  to  an  aqueous  solution  of  the  base. 

Tetrahydro-l :  4' ' -diamidonapMhalene  sulphate,  C^HhjNJSOj-t 
2H20,  crystallizes  in  well  developed  colourless  asymmetric 
prisms  when  alcohol  is  added  to  its  hot  aqueous  solution  and 
the  liquid  allowed  to  cool. 

The  carbonate  is  a  white  lustrous  powder,  possessing  the  odour 
of  the  tree  base,  and  is  a  mixture  of  the  normal  with  the 
acid  salt. 

Dia-eelyltetra h yd ro-1  :  4' '-d ' ia mid o naphthalene \  Cl0H]O( NH.CO. 
OH3)2,  crystallizes  from  alcohol  in  slender,  silky  prisms,  which 
melt  at  262°. 

Dm  in  idoUirahydronaphthyl  th  ioearbauiide,  CS(  NH.C10H1(,NHo)r 
When  an  ethereal  solution  of  the  base  is  added  drop  by  dr«»pw 
a    well-cooled    mixture    of    carbon    disulphide    and   ether,  the 
alicyclic  amido-group  alone   is  attacked,  and  the  thUirt'.rJ'ii.'"^- 
NH.,C10H10.NH.CS.SH3N.C10H10.NH.,,  is  formed  as  a  lustrous 
crystalline  powder.     It  is  a  weak  base,  can   be  diazotised.  and 
combines  with  diazo-coin pounds  to  form  azo-colouring  matter*. 
By  boiling  with  alcohol  it  is  converted  into  the  crystalline  thio- 
carbaniide,  which   becomes  resinous  on  recrystallization  and  $ 
also  an  aromatic  diamido-compound.     When,  however,  the  tluo- 
carbamate    is   decomposed    in    presence    of    litharge,    the  un* 
CO(NH.C10H10.NH2),   is   formed,    which    is    also   a   crystalline 
powder,  readily  decomposes  and  resembles  the  compounds  just 
described. 

DitetrahydronaphthylchthiocarbaMidctCS(^^ 

1  Bamberger,  Bcr.  23,  291. 


1  when  the  base  is  heated  with  alcohol  and  an  ext 

and   i-  -i   whit    crystalline  powder  which   : 
forma     no    uo-coloms,    and    cannot    be 


■■]>!  Hin.'d  by  de  Agiuar  and  by 

I    L'-dinitronaphthalene,  and  was  also  prepared 

heating    1  :l'-dihydroxynaphthalene    with 

■  the  manner  already  described.     It   crystallizes  from 

t-  alcohol  in  brittle,  white  needles  melting  at  67°,  which  are 

miiwlilj  miluhh  in  water  and  less  readily  in  chloroform  than 

ad.     When  more  strongly  heated  it  volatilizes. 

a     which    smells    like    a-naphthylamine,      Its 

chestnut-brown  precipitate  with  ferric  chloride, 

state,  which  becomes  red  in  the  air.  with  pot- 

irite.     It  maybe  converted  into  I :  l'-dichloro- 

the  diazo-reaction. 

fjktKaUnt    hydrochloride,    CI0H„(NHaCI)j, 

r  soluble  in  water,  and  is  precipitated  by  hydrochloric  acid 

tlphaii .    <',riH,J(NH.1).,SOt,    forms 

hicb    am-   readily   soluble    in   water.       Sodium 

nitrite  added  to  its  solution  produces  a  vermilion -coloured  pre- 

H    S     which  crystallizes  from  benzene  in  needles 

i.'ili    with  acids  arid  bases;  this  substance  is 

-■ft lie  fnlkiwiiiy  constitution: 


<-v,Ht. 


NH 


N 


■  he     hydrochloride     <>f    1 :  l'-diatnidonaphthalene    is 
i  i0°  with  benzaldehyde,  hydrochloric  acid  is  evolved  ;■ 
fore  behaves  as    au    ortho-compound  (lJt.  III. 
amide-groups  being  in  tlie  peri-position  (p.  2fc). 

'Hwheyt-T  ..i 


11,  I  Mi 


!,  D43  I  tSumlwiger  and  BiimnitiTin,  Br.r.  22, 
1  Ekstraud,  Bar.  18,  2883. 
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2653  1  •.2-Diamidonajihlhahnc :  was  prepared  by  Griess  by  1*- 
ducingazo-^-napbtliylaniinesiilphanilicacid,CaH4(SOa)N..C'i^i 
NH2,  with  tin  and  hydrochloric  acid.1  It  may  also  be  obtained 
in  a  similar  manner  from  other  azo-j9-naph thy] amine  compounds.' 
and  is  formed  when  2-nitro-n-  and  l-uitro-/9-uaphthyiamir]C,'<)i 
jS-napbthoquinonedioxime 4  are  boiled  with  stannous  chloride 
and  hydrochloric  acid.  It  is,  however,  best  prepared  by  making  up 
a  solution  of  diazobenzene  chloride  (p.  200),  and  adding 
nlculiolic  solution  of  143  gnus,  of  (9-napb  thy  land  ne,  and  then 
43  grms.  of  crystallized  sodium  acetate.  Beuzene-azo-^-uu[ih- 
thylamine,  C„H[S,Ni.Cj()H1..NHi,  separates  out  in  red  needles,  with 
a  green  lustre,  which  are  filtered  off;  10  grms.  of  these  cmtal" 
are  dissolved  in  300  grms.  of  acetic  acid  of  16  per  cent,,  and 
zinc  dust  added  to  the  solution  until  the  colour  changes  from 
red  to  light-yellow.  The  boiling  solution  is  then  filtereil  aud 
idlowed  to  run  into  dilute  sulphuric  acid,  the  precipitin"! 
mass  of  sulphate  washed  with  acidulated  water  and  browjiil 
into  a  hot  solution  of  sodium  carbonate,  the  temperature  being 
raised  to  the  boiling-point  and  water  added  if  necessary  until  it 
has  all  dissolved.  The  base  separates  out,  when  the  filter 
liquid  is  allowed  to  cool,  in  small  silver-white  plates  with 
satin  lustre,  which  become  coloured  pink  and  then  brown  when 
exposed  to  the  air  in  the  moist  state.5  It  readily  dissoh 
alcohol  and  ether,  from  which  it  crystallizes  in  large  prise* 
ivsu milling  those  of  apophyllite,  melts  at  OS'S",  and  has  a  bitinj 
bitter  taste. 

1 :  2-Diamidonaphlkakne  hydrochloride,  Cl0H„{NHjCl),.  » 
readily  soluble  in  water,  from  which  it  is  precipitated  by  hydro- 
chloric acid  in  white  plates,  which  readily  lose  some  of  their 
hydrochloric  acid.  Ferric  chloride  added  to  its  solution  pro- 
duces a  green  colouration  which  passes  into  yellow 
amorphous  brown  precipitate  being  finally  formed. 

1 : 2-DuimidoTiapkthalc-ne    sulphate,     C^HgfNHJjSOj, 
rates  in  silvery   plates  when   sulphuric   acid    is    added  toaa 
alcoholic  solution  of  the  hydrochloride, 

1  Lawaon,  Ber.  15,  2198.         '  Ber.  18,  800  and  2122  ;  Sachs,  Btr. 

■  Lamon,  Tj.llm.nn  and  Hemy,  Ber.  19,  798. 

*  Eonff,  Btr.  19, 119,  *  Bamberger  and  Scbieffelin,  Ar 


8:1'-/'  'is  obtained  in  the 

.II,(NlIj/S(LlI)(S03Na)  +  3H:,0 

i  IMS  in  small  needles,  by  the  redaction  of  the  azo- 

otn    aniline    and     1  :  3  :l'-naphthylaminedi- 

■  ■■'   (el.1 

u  anhydri.il/  of  this  add  having  the  formula 


S=N.B 


■  iil».i    been    prepared    by   Bernthsen.     When   the   colouring 
t  obtained  from  iiaphtholsulphamidosulphoiiicacid  (p.  107), 
in   by  caustic  potash,  the  colour  of  the 
to  a  light  reddish -yellow,  and  a  new  azo-colour 
be    in  solution,   which    on    reduction   yields    the 
of  the   above    formula.       This    remarkable    reaction 
s  according  to  the  following  equation  : 

OH  SO,— NH 

/  y  \n= N.R 

+  H.O. 

^N>OaNa 

"ft*  acid  is  only  slightly  soluble  in   water,  crystallizes  in  long 
iii  iitT.ilt-3,  and  forms  yellow  solutions  in  the  alkalis. 

JHUayf-1 :  %4iam<donaphihaime,  C10H8N1!(CsHa)H,  was  first 
*ikined  by  the  reduction  of  I-nitro-yS-acetouaphthalide  (p,  186), 
■J  it  also  formed  when  ^-naphtbylethylnitrosamine,  CWH7N 
.ed  to  stand  for  some  time  with  alcoholic 
■Juiochlom  acid  ;  the  isomeric  ^-cthylamido-a-nitrosonaphthu,- 
w«r  U  first  formed  in  this  reaction,  and  then,  as  an  ortho- 
flnpwmd,  loaes  water  ami   passes  into  the  anhydro-base : 

NO  ,  N  - 

C«H(  -  « '10HU<  >C.CHS  +  Ho0. 

n»  Utter  is  sparingly  soluble  in  hot  water,  from  which  it 
"■fwnces  in  nodnlar  crystals,  whilst  it  crystallizes  from  wood-spirit 
httn,  B<r,  23,3001- 
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in  short,  thick  prisms,  with  a  diamond  lustre,  which  oontama^ 
molecule  of  methyl  alcohol,  melt  at  75°,  and  readily  dee»! 
pose  with  formation  of  a  crystalline  powder,  melting  at  lfif. 
The  hydrochloride,  2(ClsHl0Ns)Ha+3HtO,  crystallises  in  kog 
needles,  and  the  pla&inachloride,  (OlsE^sNs)sPtC]6+8B^0,  foam 
slender,  yellow  needles,  which  are  sparingly  soluble  inmta; 
more  freely  in  alcohol.1 

a-Phenyl-\  :  2-dmmidonaphthalenef  G^B^SH^VtECflp  » 
formed  when  phenylhydrazine  hydrochloride  is  added  to  a 
boiling  solution  of  /8-amido-a-nitrosonaphthalene : 


,NO 


+H,0+Nr 


It  crystallizes  from  benzene  in  small  needles,  which  meh  at 
161°,  and  are  moderately  soluble  in  water.* 

/3-Phenyl-l  :  2-diamidonaphtJialene   is   prepared   by  the  in- 
duction of  /8-phenylnaphthylamine-azobenzenesulphonic  add,] 
CeH^SO^NrzN.C^NH^H^,    with    stannous 
sulphanilic  acid  being  also  formed.    It  crystallizes  from  alcohol 
or  benzene  in  clear,  flat  prisms,  which  melt  at  136 — 137°,  aid 
become  red  on  exposure  to  air,  especially  when  moist.8 

Its  hydrochloride  crystallizes  from  acetic  acid  containing 
hydrochloric  acid,  in  long,  lustrous  needles,  which  are  sparingly 
soluble  in  water  and  are  partially  decomposed  by  it.4  The 
isomerism  of  the  two  phenyldiamidonaphthalenes  is  explained 
by  their  methods  of  formation  : 


N 


/\/\_j 


NIL 


NH2 

/\A-n<h 


a 


C6H5 


0 


Diaectyl-1  :  2-diamidonaphthalc?w,     C10H6(NH.CO.CHS)J,    i 
formed  when  a   solution  of    1  : 2-diamidonaphthalene  hydro* 

1  Fischer  and  Hepp,  Ber.  20,  1247  and  24/1. 

2  Harden,  Annalen,  255,  161. 
•  Witt,  Ber.  20,  1184. 
4  Lawson  and  Zincke,  Ber.  20,  1167. 


r-TKTRA  HYDRO- 1  :  2- DTA  MI  DO  NAPHTHALENE 


209 


l  glacial  acetic  acid  ia  boiled   with  sodium   acetate 
anhydride;    it   crystallizes   from   alcohol    in   white 
at  2S4".1 

5  naphthalene,  C^H^NH.CO.CaHj).,,  is 
med  by  agitating  the  base  with  benzoyl  chloride  and 
be  soda  solution.  It  crystallizes  in  faintly-red  plates, 
t  at  291*,  and   is  s]>aringly  soluble  in  alcohol  and  glacial 

:  almost  insoluble  in  water.2 
^/om«£oiiap^yiMr6a»wde,CflHs.NH.CO.NH.Cu,HB.NH|1 
nned  when  a  solution  of  1  : 2-diamidonaphthalene  in  ben- 
u  treated  with  phenyl  carbimide  ;  it  is  a  crystalline  powder 
h  remains  solid  even  at  335°. 

ofhthyUfudiphenyl  carbamide,  G^H^fNH.CO.NH.C.HJj,  ac- 
ptnies  the  compound  just  described,  and  resembles  it  in 
roperties.  but  is  almost  completely  insoluble  in  alcohol. 
af>hthyk-,iai,rh>,<il  ihiocarbamide,  CwH0(NH.CS.NH.CaH6), 
spared  in  a  similar  manner  from  phenyl  thiocarbimide,  and 
s  yellowish    needles,    which    melt    with    decomposition    at 

. 
qkthgfaudiallyl    thiccarhamide,    C^H^NH.CS.NH.CjHjg, 
ined  by  Lellmann  from  the  base  and  ally!  mustard  oil; 
i  slender,  silky  needles,  and  decomposes  at  200" 
irbamide  and  naphthy i '/■/,-■  throairlamidr : 

.NH.CS.NH.C8H.  .NH.C3H, 

H '  =     CS' 

"     NH.CS.NH.CBHS  ^NH-CgHg 


■  <W 


C> 


i  powder,  which  only  melts  at.  a  very  high 

i&ydro-l  :%diamia\maphihalime,    Cl0Svl(^KJ)t,    crys- 

:  ii  needles  with  a  satin  lustre,  melts 

I  boils  under  a  pressure  of  SI  mm.  at  220°.     It  has 

■"■j 'Cities,  and  is  coloured  a  splendid  carmine- 

Bcid  solution  by  ferric  chloride.     Potassium 

iii  oxalic  acids. 

1   L»"son,  Bur.  18,  801. 

.1  U.tiiLUflcky,  Annalcn,  254,  252. 
»  SchicBMiH,  Bit.  22.  1377.  '  Her.  19,  808. 

-FAKT   VI. 


The    hydrochloride,    C10H10(NH„CI)S 
water  in  lustrous  tablets,  whilst  the  sparingly  soluble  wfr 
OiaHwfNHjNO,),,    forma    Bilver-whit*    plates,    with   as 
lustre. 

The  diaeetgl-compound,  U,„HU,(NH.(.'(  ).('H ..>,.  crystaUue 
matted  silky  needles,  and  melts  at  245°, 

ac-Tetrahydro-X  :  2-diamu/tvifiphihakm    is    only   produced 
very  small  quantity,  and  has  the  characteristic  smell,  \r..  of 
class  of  compounds.     Its  hydrvchhrid*  crystallines  in  lu«t 
needles,  and  its  platinocklorvh  in  golden-yell"', 
berger  and  Schiefl'elin), 

1  :  3-Diamuionaphthalcne    is    nut    known    in    the    &M  * 
but  its  hydrochloride  has  been   prepared   by  thi    redJBCttD 
1  :  3-diuitrouaphthaleue  with  tin  and  hydrochloric  acid. 
readily  soluble  in  water,  less  easily  in  alcohol 
colouration  with   w:iter  cun tinning   tiiti 
a  solution  of  diazosulphauilie  acid    to   form    thi 
chrysoidiue.     These  reactions  show  that   the  I 
derivative.     Its  acetyl  compound  crystallizes  from  g  nmnj 
benzene  and   light   petroleum  in  transparent   prisms,  niel 
at  154— 156V 


£-£-DUMii>"NArn'ni  \i.i:mx 


ng  2:S 


2  :  V-L-tinnidoiiftphthalfu,  is  obtained  by  i.. 
hydroxynaphthalene  with  ammonia*  or  zinc  chloride  uaao 
to  250°;  it  is  moderately  soluble  in  hot  water,  from  whk 
crystallizes  in  silver-white  plates  with  a  satin  lustre,  * 
become  red  on  exposure  to  the  air,  and  melt  at  161*  It  i 
no  colouration  with  ferric  chloride;  most  of  the  1 
soluble  and  the  hi/drifhloridi:  is  not  precip 
solution  by  concentrated  hydrochloric  acid. 

2  :  X-DiphmylaviitioniipkthaltM,  CwH((NHC,Hj)r  ii  obti 
by  heating  the  corresponding  dihydroxynaphl  I 
and  calcium  chloride  to  280—290°.*    It  crystallu 
in   colourless,  lustrous   plates,  melting   aX    I6( 
derivative  forms  small  yellowish  crystal 

2:'X-/>iiiii<idfiiti/>litiiti/t it<-    is    similarly    prepared    by  b* 
2  :  3'-dihydroxynapbthaleno  to  -~<o  witl 
in   plates,  melting  at  210 — 218",  and 

20,  MB- 
it. 22,  1384, 


TETBANIUDOSAPHTHALENE 


mbridt 


i  by  ferric  chlori.li.'.     Tin-  mlpkaU  is   ;t!moat  insoluble  in 
[in.'i'ij.iitiited  by  concentrated 

An  isomeride,  the  constitution  of  which 
>t    known,    is    formed    on    the    reduction    of    the    diuitro- 

tb;il-.'iiv  obtained  from  ditutron&plithj'lantine.    Its  hydro- 

vcrv    readily   soluble    in    water   and    forms   yellow 


Higher  Amido-Perivatives  of  Naphthalene. 


»*S3   Diamido-ft-na'phthyh m in.i\   C^HjfN'H,),,   is   formed    by 

[  &«■  reduction  of  dinitro-j9-naphthylamine  with  tin  and  hydro- 

:  acid.     The    free   base   has   not   been   obtained,  but   the 

?  well. 

normal    hydrochloride,     C^H^f  NIL).„3H(  '1,    crystallizes 

■  inter  iii  faintly-yellow  needles  and  loses  one  molecule  of 

•hliiric  acid  over  soda  lime  in  a  vacuum. 

derivative    crystallizes    in    white    needles,    and 
eition  at  2mi  :   thr  /,-,;., nmyl  compound   is 
'.  ■ii.il  and  water,  crystallizes  in  faintly  yellow 
rfks,  and  melts  at  277*.* 

■■,.-.  i'l.II./MK1,.!!^,  13   formed   together 

k  the   tetrauilido-derivative,  as  a  by-product    in    the   pre- 

Sinduline   by  heating  phenylinnido-a-nitrosonaph- 

lene  with  aniline  and   aniline   hydrochloride.     It    is   much 

il      in  alcohol    than    the    tetrani lido-compound   and 

:  letting  nt  l+S".     It  has  faintly  basic 

i-  rv:u!ily  oxidized  to  phenylrosinduliue.3 

010HB(N  HCjH,),,   is  prepared   in   a 
alar   manner    to    the    preceding    compound.      It   crystallizes 
in  while  needles,  which  melt  at   1511 — lo'O",  and 
i.    red  in  the  air. 

'■.„li1(NH<.'(.HA4.  is  a  white  erys- 
Em  fubmnce,  which  is  very  sparingly  soluble  in  alcohol,  and 
Its  »t  1B1V 

1  Lo*»«,  Btr.  23,  8540  >  Lowe,  Btr,  23,  2546. 

256,  261. 
'■■'.  81,280;  AnnalfH,  2S6,  260. 


NAPHTHALENE  DERIVATIVES 


THE    AMIDONAPHTHOLS 

2654  2-Amidc-a-naphthol,  C10He<NH,j)OH,  was  obtained  ty 
Dittler  and  Liebermaun  by  the  reduction  of  2-nitro-a-Da]ihtliiJ 
■with  tin  and  hydrochloric  acid ; 1  it  may  also  be  prepared  in 
this  way  from  a-naphtho-£-quinonoxinie,  and  forms  a  Aydn- 
chloride,  which  crystallizes  in  broad,  white  plates.  The  solution 
of  this  salt  colours  pinewood  orange,  and  on  oxidation  yields 
'  dinaphthyl-jS-diquinone,  CMHuO,.  When  the  alkaline  solu- 
tion of  the  hydrochloride  is  agitated  in  the  air,  imidoiy* 
naphthalene  (p.  221)  separates  out  as  a  violet  film  with  1 
metallic  lustre. 

2-Thiocarbamido-a-naphthol,  C„H,NSO,  is  formed,  together 
■with  the  compound  next  described,  when  /9-napli(h<x|uiiHtr" 
plienvlliydrazone  is  heated  with  carbon  disulphide  to  250°.  I' 
crystallizes  from  alcohol  in  long  needles,  which  melt  with  decom* 
position  at  259—200°. 

Carbanilido-a-naphthol,  C17HiaNsO,  separates  from  chloroform 
in  small  needles,  which  melt  at  232 — 233°,  and  are  readily 
soluble  in  alcohol. 

These  compounds  have  the  following  constitution : " 

,/\Zn>0SH  /VY^)craW 


i-Avtido-a-naphthol  is  obtained  by  the  reduction  of  4-nitw 
naphtha]    (Liebermann    and    Dittler).      It    is,    however,  be* 
prepared  by  boiling  five  parts  of  a-naphtnol  orange,  C^H^lO^i) 
N„.CuU4.S03Na,  with  ten  parts  of  strong  hydrochloric  acid.in 
twelve  parts  of  stannous  chloride.1    The  kydrociil&ride  is  th( 
obtained,   which  is  readily  soluble  in  water,  with  difficult;  1 
hydrochloric  acid,  and  crystallizes  in  white  needles  or  elougi 
plates,  which  rapidly  become  coloured  violet  on  exposure  to 
air  in  the  moist  state.     It  likewise  colours  pine  wood  yeiion 
on  .boiling  with  ferric  chloride  is  quantitatively  convert 

1  A*xalsn,  183,  946,  '  Jteobson  and  Schenko,  B- 


ac-TETRAHYDEO-i   ;  i '- A.\li]i"NAPHTHOL 


*1>titlir>qmnoQe.      The    live   base,    separated    from    the  hydro- 
■ride  by  ulkidis,  rapidly  blackens  in  the  air. 

'•'.■<■'   is   formed    when   three  parts   of  sodium 

ii  sulphonste   ;ii"''   heated    with   three  parts  of 

■wtio   soda,   and  two  parts  of  water  to  -4(1 — 250°  for  eight  to 

•  a  white  crystalline  mass.1 

ta    iso m prides    in   giving   a   blue  colouring 

!■  diazonaphthalenesulpbonic  acid. 

< '.uH^NH^OH,  is  not  known  in 
ea  dinttro-a-naplithol  is  treated  with  tin  and 
Otochloricacid,  the  compound  CI0H((O(NHaCl)i+SnCl,+2H3O. 
*  obtained,  crystallizing  in  lustrous,  monosymmetric  prisms.1  If 
■ii  be  decomposed  by  sulphuretted  hydrogen,  the  solution 
Mpnted  in  a  vacuum,  and  hydrochloric  acid  added  to  the 
Midue,  the  kydrochloritU  of  diamidonaphthol  separates  out  in 
■akrracopic  plates,  which  are  moderately  stable  when  dry,8  but 
dpidly  decompose  when  moist,  the  so-called  di-imidonaphtho] 
og  formed. 
I  ^a-naphtkyl „, ■■!„(., ,(. ^.HjfNH.CO.CH.^O.CO.CH,, 
w>  obtained  by  Meerson  by  the  action  of  acetic  anhydride  and 
ajdram  acetate  od  the  hydrochloride.  It  crystallizes  from  acetic 
•od  in  microscopic  needles,  which  melt  at  280°  with  decom- 
fisitMD.  Ferric  chloride  oxidizes  it  to  acetamido-#-naphtho- 
*aooe  (p.  230). 

Tnamido-a-naphthol,  OlaH1(NH2).,OH,  has  been  prepared  by 

mi  of  trinitro-a-naphthol  with  tin   and  hydrochloric 

ampouod,   C10H6O(NH3Cl)3  +  SnCla-r  H„0,    is  thus 

•tained  in  nodular  aggregates  of  prisms.     The  free  base  is  not 

•w,  and  its  salts  rapidly  oxidize  in  the  air  to  the  so-called 

imidonaphthol/ 

,-..-]  ;  i'-amwfonaphthol,  C10H10(NHj)OH,  is  formed 

•Un  itne  molecule  of  ac-tfltrahydro-1  :4'-diamidonaphtha!ene  is 

■graded    in    fuming     hydrochloric     acid    and    a  concentrated 

ecule  of  sodium  nitrite  added  drop  by  drop. 

:    water   being  then  added  and  the  mixture 

■:  the  evolution  of  nitrogen  has  ceased,  the 

•tana  is  filtered,  and  the  hydrochloride,  which  crystallizes  out 

■  ilin&br..  German  Patent  4B44B,  1889,  B«T.  23,  «  '  ■ 
184,  S"!  ■  'iiiibennil  Lodwig,  Annalcn,  154. 
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NAPHTHALENE  H": 


on  cooling,  decomposed  with  caustic  Boda  solution.     ' 
naphthol   tlius  obtained    is  an   oily   liquid,   wlii.1i  poe 

sharp  smell   and   other  elianietoristie   [>r<>] 

hydrolases,  and  is  therefore  insoluble  in  all;- 
fact  that  it  is  a  phenol,  although  sodium  acta  upon  it  in  etheral 
solution  with  evolution  of  hydrogen,  and  it  yh 
diazo-oom  pounds  and  a  diacotyl  compound  with  acetic 
Its  hydrochloride,  CwHI0(NHaCl)OH,  crystalliaea  fro 
long,  vitreous  noodles,  and  from  hydrochloric  acid  in  - 
pearly  plates. 

DiaalyUrtTahydro-amidonaphtkol,  Cl0H,„r<  M  !l  f.l 
CHa,  crystallizes  from  dilute  acetic  acid  in  long,  elej 
resembling  wavellite,  and  melts  at  151 — 151'5V 

\-Am,ido-p-naphthol,  C,(,H0(NH,)OH,  is  formed  bj 
of  ammonium  sulphide  on  ^-naplithoquinone-a-oxiin. 
as  by  the  reduction  of  nitro -/3-naphthol  with  tin  and  l> 
acid."  It  is,  however,  best  prepared  by  heating  ben, 
naphthol,  C8HS.NS.C,0H6.OH,  or  the  sodium  salt  of  it 
acid,  which  occurs  in  commerce  as  /3-uaphthol  a\ 
hydrochloric  acid  and  stannous  chloride,*  or  redui 
alkaline  solution  with  sulphuretted  hydrogen  ■' 

It  is   sparingly   soluble   in  boiling   water,  and  by  no  m"iU 
freely   in   etlier,    showing   a   splendid    blue    fluoresce nc*,  «■ 
crystallizes  from   the  latter   in    lustrous  plates,    whicl 
become   coloured   dark  when  moist.     Its  ammoniacal 
becomes  dark-brown  when   it   is  shaken  up  with  an 
oxidized  to  /9-napthoquinone  by  chromic  acid. 

Its   hydrochloride  crystallizes  in    slender  need 
sparingly  soluble  in  water. 

Amido-  (3-na-p/tthi-iIiliJiu.l-fihmnr.  add  is  obtained  At 
sodium  salt  by  the  reduction  of  the  azo -colours  prt  | 
the  £-naphtholdisulphonic  acids  R  and  G.8 

l~Acctamido-fi-naphlhol,  <  \„H,)(NH.CO.CH;  i(  til. 
by  a  remarkable  reaction  when  nitro-/9-napbthyl 
treated  with  glai-  .ii  zinc  dust,  the    ■ 

being  displaced.      It  crystallizes  from  dilute 

.1     225°,    which    decompose    on    further    hr-atia. 

'  Biiuborgcr  »ud  Bamniwiii,  Btr.  22.  -">-■ 

'.   189,    103 ;    Qiotm,    Jaunt,  Oh 
1881,  L»l. 

-i'i:uin,  Btr.  IB, 

S3  ta 


2'-AMIDO-0-NAPHTHOL 


mhthol,  CLh/     ^C.CH,  ; 


the 


\N* 


■     r<l/llwitfi)-(3- 


:ni  nilv   liquid,  which  has  a  characteristic  odour   re- 

kniseed.1 

lo-fl-naphihol,   CyHfNSO,    is    obtained    when 

laphthol  i*  heated  to  130—140°  with  carbon  ilisutphide  and 

Jcobol  in  long  needles,  which  melt 

M&— 849*.      'In    boiling  with  aniline,  m-vUitiiltihi'ft-iut-pltthol 


X 


.S, 


II,  OSH  +  NH-C-H.  =  C]DHB/     ^CNHC-H.. 

+  H£. 

tance  ia  also  formed,  together  with  tbioearbamido-^3- 
■htbol.  when  benzene -azo-/3-naphthol  is  heated  with  carbon 
I-.    2111). 'J      It    crystallizes    from   alcohol   in   small 
dies,  melting  at  167—168°. 

■■.}-,«i)ihthol  is  prepared  on  the  large  scale  by  gradually 

iging  1  kilo,  of  well-dried  sodium  (8-naphthytamine-S-sulpho- 

tnfa  ■  a  mixture  of  2  kilos,  of  caustic  soda  aud  2  litres  of  water 

(60s,  the  temperature  being  gradually  raised  to  300°  in 

F  two  or  three  hours.    The  melt  is  dissolved  in  7  litres 

■ater.  partially  neutralized  with   hydrochloric  acid,  and  the 

ripitated   impurities  filtered  off.     The  solution  is  then  con- 

itrnted   and  the  amidonapbthol  precipitated  by  hydrochloric 

1    It  crystallizes   from   alcohol   in   concentrically  arranged 

melts  with  decomposition  at  200°.     It  is  employed 

ration  of  azo-colouring  matters.3 

imido-ff-naphtkol   is  formed  in  the   preparation  of 

r-dipbenylamidonaphthalene  (p.  210),  and  crystallizes  from  a 

■  '.in  "I   benzene  and  light  petroleum  in  small  needles,  which 

readily  soluble  in  alcohol  and  melt  at  163°.* 

8-naphthol is  obtained  in  the  form  of  its  hydrorft/'nu/c 
Ction  of  dinitronaphthol  with  tin  and   hydrochloric 
.'.       it    crystallizes  in   almost  colourless    needles,  which  are 
jy  stable  when  dry.4 

tiamido-0-naphtkol    crystallizes   in    sdvery   needles, 

J  stubs™,  Ber.  21,  *H- 
"  "I,  629. 


Tribrnzoyldiamido-0-'iuqihthol  melts  at  265". 

1  \4t-DiamidodimaplUhyldmilphitic,  ['0,l,H,.(Nil.iSL.  a  fan 
by  the  reduction  of  nitrouaphthalenesulphamide  and  of  d 
dinaphthyldisulphide.     It  crystallizes  from  alcohol   in  lus 
scales,  melting  at  192°.     The   hyttrockloridt  forms  mid 
colourless  needles,  and  is  decomposed  by  water.1 

Itilli'ftulillm  ;,/,-.,  //„  ,,^1,11,,/hi  ,■'.,, /,,/,  „,',        \\  ,nii^       ■ 

melting  at  274°  with  carbonization. 

JXpropimii/hli'tvi it/oJhiajiht/i t/lt/i/--ii/jjl> u/>  melts  at  242\ 
1  :  Z'-IHamidodinaj)hihyldimlpkide,[C1^t(KB^S\ 
when  nit.ro  naphthalenesulph amide  is  heated  with  hydriudic  *> 
and    amorphous   phosphorus.     It  ia  readily  soluble  i 
from    which  it  crystallizes  in   long  needles,    melting  at  1M 
The    diacrtyl    t/<:nni/ir<    crystallizes    in    colourless,    mid 
needles  and  melts  at  276°  with  decomposition.* 


AMIDODIHYDROXYNAPHTHALENES. 
CM^(NHj)(OH)r 

2655  3-Am>t/o-/3-n/t]'fttkoi/niii-<4  is  obtained  by  the  aclii 
and    hydrochloric   acid s    or  stannous    chloride  * 
naphthoquinone.        The    htflrmhkrriih:    is    thus    nbtai 
crystallizes  in  yellow  tablets,  which  rapidly  become  brown 
air,      It   can   be    heated  to  1+0°  with  hydrochloric  acid  witbotl 
undergoing  any  alteration,  Teduces   silver  solution   in 
and  gives  a  black-blue  precipitate  with  I  erne  chloride- 
produces  a  yellow  precipitate,  which  be 
in  the  air  and  gradually  changes  into  a  blue  powder. 

^-Amido-^-nnphlhnqHmol  has  been  prepared  by  tin' 
of  oximidonaphthol,  Cl0HfiO(NH)OH ;  ite  kyd 
lizes  in  tablets,  which  become  black  when  exposed    ■ 
moist  state.     When  it.  is  heated  to   120°  with   hydro- 
it    is    converted    into     hydroxy- a-naphthoquinone 
naphthol  is  deposited  when  ammonia  ia  added  to  its 

Triw:,Ujl^-ftmido-^-,,ujMho,Vull 
I'M  1 ..  ia  formed    « hen  oximidonaphthol   ■ 
quinone  ifl  be&ted  with  zitu 

«  Efcbom,  Ber.  JJ3,  1121. 

1  (I,,,...  -1 

■ 
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iti-.      It  i'i-ystiilli/i:s  from  acetic  acid  in  lustrous  white  needles 

averted     by    cold    sulphuric    acid    into    acetamido-,8- 

tnone.1 

■ifhth'irwixin-)!,  C1(,H4(OH)a(NH„)j,  is  obtained   by 

idohydroxynaphthoquinonoiime   (p.  237)  to    a   cold, 

oluti f  stannous  chloride.     On   the  addition  01 

ing    hydrochloric    acid,    tlm   hyih-ucliloruh--  separates  out   in 

as,  snow-white   needles,   which  change  on  standing 

granular    crystals.     These    oxidize    in    the   air   and 

iroe  red  ;    the  alkaline    solution  absorbs  oxygen  still  more 

iiv  .iii.l  assumes  a  deep  carmine-red  colour,  amid ohydroxy- 

ajjithoquinone    being    slowly  deposited   on  the  subsequent 

:iinii  of  hydrochloric  acid  ;  if,  on  the  other  hand,  the  alkaline 

tion  be  boiled,  ammonia  is  evolved  and   the    liquid   becomes 

:.  a  salt  of  the  ninidohydroxyquinone  being  formed.     The 

■  hi.    r.'<]    prudiK't  is  must    probably  a  salt  of  amidohydroxy- 

onimide,  the  formation  of  the  amidohydrnxyquinone 

g  represented  hy  the  following  equations:* 


\H„ 

i      0.OB 
t-VH,.  |  +  0  = 

\C=C— NH. 
I 
OH 


CJ*t\ 


NH 

I! 

.C— C.OH 


+  HsO 


■  CflH4< 


^C— C.NH. 

II 
O 


NH,. 


.    _  r-  i"j>htht]!<tt,iiit>'     is     obtained     by    reducing 

hroxynaphthoqninonoxtnie    (p,    237)    with    stannous 
Uonde.      Tl  I'urins small  greyish,  lustrous  needles 

1  readily  becomes  coloured  blue  in  the  air* 

droxynaphthakw,    C10H,NH,,(OH)a.      When 

ronaphthalenate,  0l0H,(NOs)(ONa)O2,  is  brought  into 

strongly   acid    solution  of  stannous  chloride,   and   the   bluish- 

■  Meerton,  Jlcr.  21,  2616. 

I  fehrnuiui  niid  Weichwdt,  J.  Pr.  Chun.  II.  40,  HO. 
23,  681. 
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black  mass  of  crystals  which  is  formed  bested  on  tbs  wnU-t-buh 
with  a  little  zinc  until  the  solution    is  almost   <■-'■ 
hydrochloride,  I  :,(,H<(0H):,NH3C1,  is  formed,  which  crj 
large,  long  monoaymmetric  prisms.    Od  the  addition 

carbonate   to  the  concentrated   solution   of  this   salt,  the  hue 
separates  out  as  a  groyish-wlntr  i-i-ystnlliin.- 
short  time   oxidizes  and  becomes    bhu.-,  aniidohydi 
being  formed;  the  latter  separates  out  in  lony,  brovmi 
needles,  when  the  solution  of  the   hydrochloride   is 
stand  in  the  air. 

Titntvd-yhiMidoMhytlrr^m^hth^lcM,    Ci0H4(NH  I  <  i 
CO.CHj),,  forms  crystals,  melting  at  145°,  which  djsaol 
change  in  fuming  nitric  acid  and  are  nut  attacked,  by  an 
acid  solution  of  chromium  trioxidc  in  the  cold.' 


AMIDO-DERIVATIVES  OF  a  NAPHTHOQUINONE 

2657  Mt&ykmidQ-a-napkthoquinonr,  CHs.NH.C„,HjO,.  is  formd 
when  an  alcoholic  solution  of  the  quinone  is  evaporated  wii 
methylamine  acetate.  The  concentrated  solution  is  diluU* 
with  water,  and  the  precipitate  dissolved  in  alcohol  and 
with  animal  charcoal ;  it  is  thus  obtained  in  red,  lustrous  need!* 
melting  at  232°.s 

Plimpton  lias  also  prepared  the  following  coin  pounds,  whici 
likewise  crystallize  in  red  needles  : 

Dimethylamido-a-naphthoquinone,  (CHS)2N.CI0HS<  >, 
Ethylamido-a-naphthoquinone,  CiHfi.NH.CulHJSOi, 

riii-ifilhiiiido-a-iiaiilithijqii.iii.oiii-,    or    Aiiilido-a-un  ■  ■ 

C0HvNH.C10H6Oa,  is  formed   when  aniline   is   heated  wilt  1 
alcoholic  solution  of  the  quinone  (Plimpton) : 

CuHs.NHa  +  2CllhHflU2  -  C0H.,NH.C10HaOI  +  C,J 

It.  is  precipitated  by  the  addition  of  acetic  acid,  and  the 
liquor  deposits  a  further  quantity  on  standing   in   the 
t  aniline  is  present,  the  quino!  being  ruoxhliz 

quiinme. 

1  I     10.  179. 

■ 
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me  is  also  formed  when  an  acetic  acid 
a-naphthoquinone  is  boiled : ' 

,,NHt  +  HO.C,0HsO,  =  CnH,.N'H.Ol(1H£Oa  +  Hs0. 

I  from  dilate  alcohol  in  very  lustrous  red  needles, 

i  m-lt  ;it  190 — I  Or,  and  sublime  with  decomposition.     It 

I    bright-red  solution  in  concentrated  sulphuric 

1  dissolves   in  caustic    potash  solution  with  a  purple 

Tin    and    hydrochloric  acid    or  ammonium   sulphide 

,   it    into  a  colourless,  very   unstable  reduction    product, 

;  with  dilute  caustic  soda  solution  or  alcoholic  sulphuric 

t  decomposes  into  aniline  and  hydroxy-a-napbthoqutnone. 

e  following  compounds  have  been  investigated  by  Plimpton 

Ibsboch .  * 

Melting-point. 
[ibtliO'.jiiiiiniio,  (l.',.Hri).;N,01(lHs01,, 

i   needles 164" 

•-Toluido-a-naphrtioqumone,  OTH:.NH.Cl0H6Oj, 

Bght  red  needles 141° 

■Tolnido*o-naphthoquinoneT  C7HT.NH.C1))H|,Of, 

202° 

■  of  substitution -products  of  these  compounds  are 

■  of   which   are   obtained    directly,    and  others  by 
t  ictioD   of   amido-bases  and  their  substitution -products  on 

me  or  its  substitution -products.8 

■ .  iir  Amidomvpktkalm 
<>,.  was  prepared  by  Diehl  and  Merz*bythe 
of   nitronaphthaienic  acid,   the   first   product   being 
trihydroxynapbthalene,  which    then    rapidly  becomes  Axi- 
s' Ut  amidohydroxynaphthoquinone.     The  latter  crystallizes 
I  alcohol  in  long,  dark  brownish-red  needles  with  a  strong 
ones  black  at  about  100",  and  melts  at  a  higher 
ill  portion  subliming  in  slender  needles,  with 
metallic     lustre,    whilst    the   greater  part  becomes 

-  deep-blue  solutions  in  the  alkalis,  and  i 
into   2;3-dihydroxynapthoquinone  by  hydrochloric 

*n»  Mid  JttobeOD,  Annalrn,  211.  82,  '  Bcr.  lg,  685. 

".,    'SCD;  riagemitiiti,    B.rr.   lfi,  181;  CIbtb,   Btr.    21.   *91  : 
ffttifekutu,  A**al**,  210,  18»-  *  Btr.  U,  13<1 

id  Urn.  «*r.  JJ,  !«/. 
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Acetamido-a-kydro?yn'ij)h//<-ir!iii)itr,if,Cil}iiO^  Mil  '■  ' 
is  formed  when  tetracetylamidotrihydroxyrjaphthalerie  is  treated 
with  cold  concentrated  caustic  potash   solution      the 
compound  is  the  first  product,  but  its  colourless  solutio 
absorbs  oxygen  and  becomes  coloured  blood-red.    On  the  :uiclitioo 
of  hydrochloric  acid,  acetamidohydroxynaphthoquioon< 
cipitated  as  a  golden-yellow  crystalline  powder,  which  crystallii** 
from  acetic  acid  in  yellow,  zig-zag  needles,  aud  melts  at  211* — 220*. 
It  may  also  In*  obtained  by  bulling  amidrniaphthalenic  acid  V  ' 
acetic  anhydride.     Its  salts  with  the  alkalis  art-  of  a  red  colour 
and  are  crystalline;  when  it  is  boiled  with  caustic  ■ 
solution  becomes  blue  and  deposits  po 
C10H4(NHj)fOK)Oj,   on  cooling  in  black-blue   needles,  i 
copper  lustre.1 


AMIDO-DERIVATIVES  OF  ^-NAPHTHO- 
QUINONE 


2658  l-Amtdo-8-wirhthoquiMmr,  0,„U,,(  M  I    0 
by  heating  its  acetyl  compound    with    concentrated 
acid,  and  crystallizes  from  alcohol  in  brown  lustrous  plat' 
are  soluble  in  ether  and  melt  at  200°.    On  heating  with 
acetic  anhydride  and  sodium  aciitate.it  is  converted 
ace  ty  1  am  id  o  -#-n  aph  t  h  o<  |  u  inol. 

Acetamitio-f3-nt']>Ji'ltin/ti i hum  ,  <":ilH.O;(NH.CO.(  'II 
by  the  action  of  ferric  chloride  on  an  acid  solution  of  A 
diamido-a-naphthyl  acetate  (p.  213).  or  when  the 
pound  of  di-imidonaphthol  is  oxidized   with    I 
(p.  222),     It  crystallizes  from  alcohol  in  lustr 
plates,  which  melt    with  decomposition  at  19S".S 

AfiilidO'8-ii<ij<lillii»ini.niiiii\    ( 'inH.(  i(X(',.H  ■  ■ 
together   with  /3-uaphthoquinol  by    heating   /9-uaphthoqumM 
with  an  alcoholic  solution  of    aniline.       It    crystalk 
needles  or  plates,   with  a  splendid   gulden  m 
melts  and  sublimes,  with    parii;d  uVc.ompnsiti 
is  insoluble  in  water,  sparingly  soluble  in  hot  alcohol,  and  ft* 
a  hrown  solution  in  sulphuric  acid,     Stilphl  1 
reduce  it  even  on  heating.     It  differs  from  the  a--.    1 

.'1,  IMS  mid  2810, 


•  V rHTHALENE 

n  which  can  be  replaced  by  metals 
radicals,  but  is  converted  into   hydroxy- a- naphtho- 
ic by  boOing  w.itli  hydrochloric  acid  or  alcoholic  sulphuric 
none  way  a3  anilido-a-naphthoquinone,  and  is  in 
i  into  flit,  latter  by  boiling  with  glacial  acetic  acid,1 
■     -Lilted  by  the  following  equations  : 


+  HsO  =  CflH4: 


-CO— C.OH 
^CO— CH 


+  NHa.C„Hs 


SrlL 


=  f'BH4< 


,CO— (.'.NH.iVH. 

II 
^CO— CH 


+  H20. 


M  alkali  salt*  are  resinous,  and   readily  soluble  in  water  and 
liable  in  alkalis;  the  barium  salt  crystallizes in 

■■■nit  is  a  brown  precipitate, 
this  substance  are  best  obtained  by  heating  an 
hnlic  solution  of  an  Uido-#- naphthoquinone  and  sodium  with 
alkyl  bromides.1     Ziricke  has  prepared  the  following : 

Kahtng  p'.ini. 

!  I  .  yellow  needles 151 

]  E-,  lustrous  red  monosymmetric  prisms     10+° 

rous  red  monosynirnetrie  prisms     104° 

HiOH^j.  large  yellowish  red  prisms     .     100° 

latUmiirthy-napkthcquin C(Hs.NH.C10H,(NO^O1,    is 

.    by  bringing  together  nitro-y-naphthoquiuone 
crystallizes  in  dark-violet  needles,  which  melt 
sition  at  12S°. 


IMIDOKETOHYDRONAPHTHALENES 

2659/,,    ■  lalcM,    Cl0HsO(NH).      This    sub- 

known  as  imido-oxyuapbthaleue,  separates 
1I1 1  films,  with  a  metallic  lustre,  when  an  alkaline 
_'  amido-s-iiaphthol  is  agitated  with  air: 


+  0  =  C,H 


.CO— C=NH 
I 


+  H20 


It, 


m  alcohol,  frm 


<^A(NHJO(NH^ 


to  a  aohrtaon  of 


etalfic  hMtic, 

T" "*glj  m   hydrochloric 
IMwipUtoi  the  hase  from  solutions  of  this  ■ 
wwrihl  which  are  scarcely  aarahb  in 
readily  in  aloohoL    Reducing  agents  convert  it 
dnaudonaphthol,  whilst  hjdraxy^-naphthoquiiKHie 

it  is  treated  with  alkalis  or  acids.     On  heating 

anhydride  the  acetyl 
CJO^iSHJCOXm^OCSCOJCH^  m  formed;    this 
cmtalHses  from  alcohol  in  thick,  dark-yellow  pris 
oxidised  to  acetamido^S-naphthoaninone  by  faming  d 

lHmmiio~imidtfbtak^fmmfklkmlme9  CltH4(NH1)10(NH), 
prepared  by  Diehl  and  Men, 
mapUkel*  by  adding  feme  chloride  to  a  solution  of 


naphthoL  die  hpdix<hloride,  C^HjNjOJBCI,  being  formed; 
crystallizes  in  scales  with  a  green  metallic  lustre  and 
in  water  or  alcohol  with  a  dark-red  colour.     The  base 
from  this  solution  by  ammonia  separates  from  alcohol  in  <fck-< 
brown  needles,  and  yields  triamidonaphthol  on  reduction.1 

Oxim uUk'&ktfdwnaphthalrnt,   or    Oxim idonaphthol, 
( NH)OH.  is  formed  when  di-imidonaphthol  is  boiled  with  water:4 


0«H4 


I 


CO 


\ 


CiXH)-CH 


C.XH,  .CO 

+  H,0  «  C6H  / 


l\ 


C.OH 


C(NH)-CH 


It  is  slightly  soluble  in  water,  readily  in  alcohol,  but  insolul 
in  ether,  and  crystallizes  in  yellowish-red  needles,  which 
at  19*5°.     On  boiling  with  acids  or  alkalis  it  is  converted 
hydroxy-a-naphthoqumone,   whilst  it   is  reduced    by  tin 
hydrochloric    acid    to    amido-/8-naphthoquinol,   which 
changes  into  amido-/8-naphthoquinone.     The  latter  is  ii 


ISO! 


1  Liebermann,  Bar.  14,  1310. 

3  Martins  and  Grieas,  Annalcn,  134,  377  ;  Grabe  and  Liebennann,  Awm 
154,  312 ;  Lfebennann,  B§r.  9,  1779 ;  Zincke,  Ber.  16,  481. 
•  Ber.  U,  1061.  4  Grabe  and  Lndwig,  Annml**,  ]£!  * 


ipbtbol,  the   constitution   of  which   has  not   yet 

Ih   certainty.1      The  formula  given   above. 

in  a  simple  manner  its  conversion  into  the 


■  Bmidoquin 

Q     oh 

OH  OH 

M 

MJ=CH 

CnH«\ 


0 


NHa 


NH, 


■■■'■.  < ',,,H;<V".'l(NH),  is  ob- 
l  by  heating  an  acetic  acid  solution  of  chloro-/S-naphtho- 
l  (p.  834)  frith  sulphuric  acid  until  a  small  portion 
r  .i  ilei-p  brownish-red  precipitate  on  dilution  with  water. 
.  heating  1».:  continued,  chlorohydroxy-a-naphthoquinone 
ined.  It  forms  dirty  brownish-red  ueedles,  is  only  sparingly 
r  and  light  petroleum,  more  freely  in  benzene, 
I  melts  with  decomposition  at  179— 180°.* 

XupAtJit';  "1      An  >Hi/"itiiji/i>/t"t/itt>l'iHit)ti/7  0BH-. 

N'C^H^O,  was  first  obtained  by  Fuchs  by  heating 

■hthoquinone-jS-oxime  with  aniline  acetate,  but  was   nut 

piished  by  him  by  any  special  nanie.a     Goes  then  pre- 

d  it  by  heating  di-imidouaphthol  hydrochloride  with  aniline, 

d  termed  it  dipfu  nyldUmid<ma.pktkol,1  Cl0H(({OH)(NCeH5)2. 

ititotion  was  ascertained  by  Zincke,  who  showed  that  it 

■  Innned  when  an  alcoholic  solution  of  ^-naphthoquinone  is 

.cess  of  aniline,  and  when  anilido-y9-naphtho- 

-y naphthoquinone    ethyl     ether    or    oxyimido- 

is    boiled    with    aniline    in   acetic  acid    solution.      It 

er,  best  obtained  from  the  hydrochloride  of  di-imido- 

ujithi.l  : » 


■ 

•i 


i 

MI 


"4-->MI,(!,H,  =  C,,H. 


co- 


C.NH.C,HS 
-OH 


1  M«rwn.  Btr.  21,  liyfl  m.d  S61«. 

'  ZliiLk,'  and  S'-liiiiunk ,  .Inrj,:',,.  257,  III 


'  Btr.  H,  1JB*.  1S.0I)  ;  KJ,  881,  Ml. 
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The  two  other  uaplitlioquinonoximes  (pp.  227.  230)  also  yield 
this  substance,  whereas  the  formation  of  isoruerides  wwili  be 
expected.1  It  is  also  formed  when  benzene-azo-a-naplitlinl  o 
heated  to  100°  with  aniline  or  aniline  hydrochloride,  and  hai 
also  been  obtained  from  bemene-azo-a-naphthylamine,  (!>::■■!■ 
amido-a-nitrosonaphthalene,  &c.s 

It  crystallizes  from  hot  alcohol  in  long,  deep-red  needle* 
melting  at  187°,  whilst  the  crystals  deposited  from  benzene  ait 
short  and  thick,  and  have  a  deeper  colour  and  fine  metallic  lustrt, 
When  it  is  heated  with  25  parts  of  a  mixture  of  equal  voluma 
of  sulphuric  acid  and  water  for  12  hours,  it  is  decomposad 
into  hydroxyuaphthoquinone  and  aniline.  It*  alcoholic  solatia 
is  decolourized  by  reducing  agents,  but  becomes  re-oxidized  in 
the  air.  Sulphuric  acid  and  zinc  dust  added  to  its  solution  in 
acetic  acid  reduce  it  to  aniline  and  naphthalene.  It  yields 
deep  violet-coloured  solutions  in  acids,  the  corresponding  kJ' 
being  formed. 

Naphthoqiiinoii<'tlwnili<h:  hydrwhhrids,  CSiH18NjO,HCl,f<jni* 
coarse,  lustrous,  yellowish-green  crystals,  and  is  decomposed  by 
water. 

M.'lrine-pM 
Bichloranilidonaphthoquiuonanil,a 

CnHtCLNH.C10H6(NCBHtCl)O,red  matted  needles  217-218* 
Bibromani!idon;qilithoi]uinonani], 

OaH,BrNH.C10H5(NC6H4Br)O,red  matted  needles       235" 

a-Jli'ap/tt/fi'/(ini&,u://inni!,  C10He(NC0Hs)j,  is  formed  as  a  bye- 
product  in  the  preparation  of  rosinduline  (p.  211)  when  die 
operation  is  carried  out  at  150°.  It  is  slightly  soluble  in  alcohol 
more  readily  in  hot  benzene,  crystallizes  in  splendid  yellow 
plates  with  a  goldeu  lustre,  and  melts  at  187°.  On  reductia* 
it  yields  diphenyl-1  : 4-diamidonaphthalene.* 

Tohiulom'phlhoi/tuHonnUlohmlc,    C^N'H.C^EyNCjH,),. 
formed   by  the  gentle  oxidation  of  tritolui  do  naphthalene ; 
crystallizes  in  orange-yellow  plates,  and  melts  at  147°  (Fischet 
and  Hepp). 

a-Naphlhol  blue,  C13HinN20,  which  is  generally  known  as 
/ilimol  comes  into  the  market  as  a  paste,  and  is  prepared  by 
diziug  K  mixture  of  a-naphthol  and  dimethyl -p-diamido! 

1  Brbmms,  But.  21,  391. 

■  FiKbor  mnd  Hepp,  Btr.  21,  676. 

i  Fiaoberand  Hepp,  Bar.  21,  SSI. 

*  FlKiher  »nd  Hepp,  Annate*,  256,  SM- 


dichromate  iu  alkaline  solution.  It  is  also 
ed  when  au  alkaline  solution  of  a-naphthol  is  heated  with 
•odiruethylaniline.  It  separates  from  alcohol  in  irregular 
•Is,  with  a  bronze  lustre,  and  forms  a  yellow  solution 
rdrochloric  acid,  which  aoon  decomposes  with  formation 
imetliyl-y-diamidobeQzene  and  ^.-naphthoquinone.1  Its 
itotioD  can  therefore  be  represented  by  one  of  the  folio  w- 
rnnulie.,  according  as  the  diketoue  or  peroxide  formula  is 
«d  for  the  qui  nones  : 

C,H4< 


0/ 


ing   agents   convert  it  into   leticoindophrn-oi   or   indophen-ol 

i  'vJl.,N\i .>,  which  is  also  sold  as  a  paste,  and   is  obtained 

■  action   of  an  acid  solution  of  stannous  chloride  on  the 

It  is  not  oxidized   by  the   oxygen  of  the    air   in    the 

or  of  small  quantities  of  acid,  but  undergoes  this  reaction 

i    ilkalis.     Its  solution  in  very  dilute  aceticacid 

1 1 1  ing,  and  is  taken  up  directly  by  woo!  and  silk, 

i  only  be  dyed  with   it  after  mordanting  with 

To  develop  the  colour,  the  washed  goods  are 

through  a  warm,  dilute  solution  of  potassium  dichromate. 

blue  is  usually  taken  and   reduced  by  stannous 

indication,  the    colour    being   brought  out    by 

.<•■  to  the  air  or  in  the  manner  just  described.     It  is  also 

le   to     print   on  a  mixture   of  sodium- a-naphthate   and 

nl-yj-iliumidiibviiariie  and  then   pass  the  fabric  through   a 

f  potassium  dichromate.4 

bus   produced    resembles    indigo-blue,    and  is 
rtely  fast   to   soap  and    light.      It   is  also    employed   in 
rtiun  with    indigo,  the  latter  being  thus  economised   and 
be  indophenol  increased, 

•       <\  .H„\.i>     was    obtained    by  Meldola  by 
trosodimethylaniline   hydrochloride    on   a    hot 
■  ;i  of  /3-naphthol  . 
-  N<  M  ;H,N(i  11,i  ,  -  <  lwH0[NC(HtN(CH^JO  +H,0 

'  MAMm,  Ber.  HJ,  2S4S  :  18,  2331 

r,  12,  20*i ;  Jimr*   Chan.  Sue.  1881, 1,  ao. 
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The  hydrochloride  thus  obtained  crystallizes  in  needles,  with 
a  bronze  lustre,  resembling  those  of  potassium  permanganate, 
which  are  readily  soluble  in  hot  water  and  alcohol  Conoen* 
trated  sulphuric  acid  changes  the  dark-violet  colour  of  the 
solution  to  deep  blue. 

Sodium  carbonate  precipitates  the  base  from  solutions  of  the 
hydrochloride  as  a  dark  flocculent  mass,  and  this  yields  <■ 
reduction  in  acid  solution  the  hydrochloride  of  the  colour!* 
leuco-base,  which  rapidly  becomes  re-oxidized  to  naphthol  violet 
in  the  air.1  The  latter  is  known  commercially  by  the  namei 
fast  blue,  new  blue,  and  Tiaphthylene  blue. 

According  to  Nietzki  and  Otto  it  has  the  formula  C^fl^jX 
a  portion  of  the  nitrosodimethylaniline  being  reduced  in  Hi 
formation  to  dimethyl-p-diamidobenzene.  By  the  action  of 
quinonedichlorimide  on  an  alcoholic  solution  of  £-naphthol 
these  chemists  obtained  a  reddish -violet  colouring  matter: 

C6H4(NC1)2  +  C10H7OH  =  C16H9(NH)NO  +  2HC1. 


This  substance  forms  crystalline  salts, like  Meldola's  compound,]! 
very  stable  towards  acids,  and  forms  a  green  solution  in  sulphuric 
acid,  which  on  the  addition  of  water  becomes  coloured  violet- 
blue  and  finally  red.  Ammonia  precipitates  the  yellow  base 
from  its  salts.  According  to  its  reactions  this  substance 
cannot  be  an  indophenol,  but  probably  has  the  following  consti- 
tution : 

NH 


II 
C 


HC 


CH 
C— O 

N 


/\/\ 


Meldola's  compound   appears    to   be  the  dimethyl-derivative,1 
and  the  chloride  would  then  be  : 


O 


C,AH 


10X*(V 


C.H,N(CHS)1CL 


/.  ^'C^S 


1  Ber.  12,  2066  ;  Journ.  Chtm.  Soc.  1881,  lf  30. 


■ 

3  <&»-.  81, 17U  I 
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produce    indigo-blue    shades    on    cotton 

lonj    and   tannic  acid,  and  in  conjunction 

i  ompound  shades. 

^omi'i'i;     '"^H^N/*..     When  freshly  prepared  /S-naphthol 

caustic    potash   solution  a  base  is 

■  -i  insoluble  in  alcohol,  ether  and  benzene, 

i,     m   chloroform,  from  which  it  crystallizes 

irk-bnj\u>    plate*.      It    readily    forms  blue 

Dg    formed    which    can    be 

«A.'li7.-.)    from    alcohol     The    sulphate    forms  green   scales, 

irle  tablets  and  prisms  of 

-    ilations  of  the  salts   cut  off  the   whole  of 

t  spectrum    as   far  as  the   green,  and   leave   the  remaining 

i  loitered.1 

series    of    greenish -blue    colouring    matters,   which    are 

Hy  closely  related  to  the  above,  has  also  been  obtained  by 

of    aniline,  ^t-tnluidine    and    a-naphthylomine    on 

■phthol  violet.- 

Umethylaniline  on  2  :  2' -dihydmxv  naphthalene 
a  brownish -violet  powder,  which  forms  a  bluish-violet 
d  solution  in  hot  water.    It  is  employed  in  the  same  way  as 

Um,  (C,„HlflN30),SOt,  is  formed  by  the  action  of  nitroso- 
■..iiir.|.,|,inii.>l     hydrochloride    on    a-naphthylauiinc. 
■'■■'■   l-  rim-  i.litj-niit'il  ;is  n  ^n.'fii  i.-rystallinc  powder, 
mh  a  strong   bronze   lustre,  which  is   only  slightly  soluble   in 
MM.ati':  rted  into  the  more  soluble  sulphate, 

ssurh    is  also  a  crystalline    powder  and  dyes  wool,  silk,  and 
•ordantnl  cotton  a  bright  blue.' 


.■.cli,H,nlh 


C,H.>(f'II.i.ri  is  formed  by  the 


THE   NAPHTHOQU1NONOXIMES,  0l0rI„0(NOH). 

2660  o-.'1.  oteimt     or    a-Nitr<WQ-a-7iapMhol    is 

the   «-/9-com pound   by    the  addition   of 
e  solphnric  acid  to  Ml  alkaline  solution  of  a-uaphthol  and 


>■    A   ■  23.  JM7. 


.  2.  '-' 


K.ii.-k no!]-,  ft-'.  23,  -■•■•- 
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potassium  nitrite,1  and  may  also  be  obtained  in  a  similar  ma 
by  means  of  a  solution  of  nitrosyl  sulphate  (PL  III.  p.  1 
It  is  also  formed  when  an  alcoholic  solution  of  a-naphthoqui 
is  boiled  with  hydroxylamine  and  a  little  hydrochloric  i 
It  is  best  prepared  by  heating  a  solution  of  2  parts  a-napl 
and  two  parts  zinc  chloride  in  12  parts  alcohol  to  the  be 
point,  adding  a  solution  of  1  part  sodium  nitrite,  boiling 
solution  for  two  or  three  hours,  and  allowing  the  liquid  to 
and  stand  for  several  hours.  A  mixture  of  the  free  a-napl 
quinone-a-oxime  and  the  zinc  salt  of  the  isomeric  comp 
separates  out  and  is  filtered  off  and  washed  with  alcohol 
residue  is  treated  with  hot  alcoholic  potash  and  allowed  to : 
for  some  time,  the  potassium  salt  of  the  /9-compound,  i 
separates  out  completely,  being  then  filtered  off  and  wi 
with  a  little  alcohol.  The  filtrate  is  diluted  with  watei 
precipitated  with  hydrochloric  acid,  the  filtrate  from  the 
salt  being  also  diluted  with  water.  One  hundred  par 
naphthol  gave  40  parts  of  the  a-  and  50  parts  of  the  ft- 
pound.4 

a-Naphthoquinone-a-oxime  is  readily  soluble  in  alcoho 
ether,  less  freely  in  benzene,  and  crystallizes,  if  pure,  in  cc 
less  needles,  which  decompose  at  about  190\  It  volatilizes 
slowly  with  steam.  It  dissolves  in  the  alkaline  carbonates,  1 
precipitated  again  by  carbon  dioxide.  Concentrated  nitric 
converts  it  into  naphthol  yellow,  whilst  it  is  gradually  oxi 
to  4-nitro-a-naphthol  by  an  alkaline  solution  of  pota* 
ferricyanide. 

Its  salts  are  unstable  ;  those  of  the  alkalis  and  alkaline  e 
are  soluble  in  water. 

Methyl  a-naphtJtoqui7wne-a-(>ximateyC10Il^O2(CTlr)y  is  obt 
by  the  action  of  methyl  iodide  on  the  brown  insoluble  ; 
salt  and  crystallizes  from  ether  in  needles,  which  me 
98 — 100°  and  form  a  yellow  solution  in  sulphuric  acid.5 

Carl>a  )i  ilido-a-naphth  oqu  inonc-a-ojyim  ?,  C10H0O  (NO.C0 
CGH5)  is  formed  when  a  solution  of  a-naphthoquinone-a-c 
and  phenyl  carbimide  in  benzene  is  heated.  It  crystallii 
yellow  prisms,  which  become  dark -coloured  at  about  160' 

1  Fuchs,  Bcr.  8,  625. 
=  Ilinski,  Ber.  17,  2589. 

3  Goldschmidt  and  Schmid,  Ber.  17,  2064. 

4  Henriques  and  Ilinski,  Ber.  18,  706. 

5  Ilinski,  loc.  cit.  ;  Goldschmidt  and  Schmid,  Ber.  18t  2224. 


posed   by  alkalis  into  carbon  di oxide. 
Br  and  the 

■       '  'l,":-Jir^O!j, 

r   bromine    to    a    solution    of    the 
n  glacial  acetic  acid,  crystallizes  from  alcohol  fa 
at    17*— 175",  and  on  heating  with  alkal 
■netted  ioi"  bromohydroxynaphthoquinone,1 

1  ...ll,.'  '(NCI),   is   formed 
t-amidonapbthol  is  treated  with  bleaching  powder  solution. 

is    iiimli: i.iislv  formed,  and  combines  with 

I  ehlorimide  to  form  the  compound  Cl(lHeO(NCl)  +  C^Og, 
fi    in    dilute    acetic    acid    in    brown    needles, 
xploding  at  ISO8,  with  separation  of  carbon 
|fccWM>tk>D  of  a  sharp  smelling  vapour.8 

-  or    fi-Xi!.rix$tt-a-ii('i>hthot,    is    also 

■ved  when   an   alcoholic    solution  of    ^-naphthoquinone    is 

ivdroxylamiue  hydrochloride.'     It  crystallizes  from 

in    jrellow    needles,  and    from    benzene  in  yellowish- 

eedles.  which  melt  at  152°,  and  form  a  dark -yellow  solution 

ep  red  solution  in  sulphuric  acid.     It  is  not 

;  by  boiling  alcoholic  potash,  and  is  readily  oxidized 

S-aitru-s*  naphthul  by  alkaline  potassium  ferri cyanide,  whereas 

:  acid    converts  it   into   naphtbol  yellow.     Its  salts  have 

ij   Fuehs. 

'i'l'/fwqvitinnt-fS-oiniKi/r,  C10H6NOaK,  separates 

f  alcoholic  solutions  of  potash  and  the 

■  in  green  plates  with  a  metallic  lustre,  which  after 

transmit   yellow    light,    but    appear    to    have    a  colour 

i  (bat  of  copper  and  of  brass  by  reflected  light;  the  salt 

hi  water. 

tptmonaeimatt,  ( 'K1HHNO„Na,  crystallizes  from 

ii    red    prisms,    with    a    strung    reddish-brown 

,  and  is  insoluble  in  concentrated  caustic   soda  solution. 

salt,    0]NH|.NO„(NH1),    forms    slender,    green 

-?i  a  metallic  lustre,  which  readily  lose  ammonia;  the 

(I  r„,H,,NOj),  Ba+2U„0,  crystallizes  from  hot  water 

■nail,  dirty  yell o wish- red  plates  which   have  a  bronze  lustre, 

iig  green  and  purple-red  dichroism. 

I  !l()Ht.NO„(0H3).   is  pre- 
;  methyl  iodide,  and  ia  also  formed 
(MteeaUdt  u>d  Stmue,  Bit.  22,  8105. 


when  an  alcoholic  solution  of  ^-naphthoquinone  La   I 

i?Rjthylhydroxylainiue  hydrochloride.1    Itcrysl  ■ 
green  needles,  melting  at    il.V,  which    fonn  . 
solution  in  sulphuric  acid,  and  are  reduced  tu  .:' 
hy  acid  stannous  chloride. 

Eikyl  /3-naphthoqu ,,<■<„,  -$-,,.,  ;,„„/, ,    c^H, ! 
rlat,  greenish-yellow  needles,  anil   melts  at    lnl'\ 

fH-Xtrpltt/lui/llhinur-fi-OrrM,  hatilitl 

hy  the  action  of  benzoyl  chli  >ride  on  the  sodium  salt,  and  sc 
from  glacial  acetic  acid  in  small  yellow  crystal 

CaTlantiido-P-iMphthoqai>t,onc-p-ozimt,     C10HoOi  S<  ■ 
CflH5)  crystallizes  in  greenish -yellow,  microscopic  prisma,  "tick 
decompose  at  lilt — 120°,  and  behaves  towards  alkalis  like  tl* 
a-o-couipound   (Goldschinidt  and   Strauss). 

Z-Bromo-P-naphthoquiiwrn-fi-OEime,  Cl0H6BrNOs.     V 
mine  is  added  to  a  solution  of  the  q_umoiioxiine  in  chlo 
dibromide.,  C^HjNO^Brj,  separates  onl  aftei 
plates,  melting  at  154 — 155°.     When  this  substance 
with  alcohol   it  is  converted  into  bro  mo  naphthoquinone,  wlutfc 
separates  from  alcohol  in  yellow,  aud  from  glacial  ;u 
dark  brown  crystals,  melting  at  175°,      On    I 
chloric  acid  it  yields  brom-o-naphthoquinoDfi.1 

$-AT(rj)lit/i''(/itiiioiu-a-oriHii:  or  a-XUriitm-^-utijihlhii 
hy   tlie   action   of   nitrous   acid    on   ,9-naphthoL'       In 
prepare  it,    +  parts  of  the   latter  and   3  parts  of  zim 
are  dissolved  in  2+  parts  of  alcohol  and  a  coneeutrafc 
of  2  parts  of  sodium  nitrite  added  to  the  boiling  liquid.    IV 

fcinc  salt  s i  separntes  from  the  red-coloured    Ixulin^ 

and  is  converted  hy  heating  with  caustic  soda  sc.lnli   ■ 
sodium   salt,  winch   k   then   decomposed   by   liydroc 
One   hundred   parts  of  naphthol   yield    III] — 115    p  ■ 
quinouoxime,'' 

(t   is   thus  i.htniLu'd  inyell<iw  iicudles,  aud 
tliis    fiinii   from    hnl   wntcv    in    which   il    is   only  slight 
These   contain    water  which    they   readily 

.    hro«  ii    i'.!. ..a.      It    crystal  I  i/es   (Von 

plates    or   short     prisms,  whilfl 

IdMhaUt  tad  Sehoild,  ■'■■ 

Bl,  aau. 

I    ■    8,   1028  ;  Steal w  nail  Grovon,   An ■■■,   180.  :  i > 

Sw   17.  -"■■' 
-  d  hriij  is,  ttu. 


'SD-/3-NAPHTH0L 


<m    a    twilling    mixture   of    light    petroleum    and 

'i:ii'>iis.    l.ib«:kish-brown    pointed    prisms, 

I  10*.     It   is  readily  volatile  with  steam,  and  forms 

i  d    solution   in  sulphuric   acid,    from    which    it   is 

Dilute  nitric  acid  converts  it  into  1-oitro- 

Tiia  substance  and    the    isomeric   0-nitroso-a-napathol   axe 
a   dyeing    under  the   names  of  Gambim    1".  and 

■■     ■  ■■[i-rt<.-;W<(',0ll,H6NOtK,  crystallizes 
1 1  a  metallic  lustre,  forms  a  green 
■)'ir]  in  water  and  detonates  on  heating. 

'iff,  C|0H„NO2Na,  is  a  green  crys- 

■  ■  r    which   is   somewhat  sjiaringly  soluble  in  water 
■    in  dilute  caustic  soda. 

rttMwi  salt  separates  out  when  hot  alcoholic  solutions 

i  ■  1 1  uouoxime  and  ammonia  are  mixed ;  it  forms  green 

a    metallic    lustre,  which   lose  ammonia  in  the  air, 

salt  is  a  green  precipitate  whilst  the  silver  salt  is 

>■.  a.     When  an  alcoholic  solution  of  silver  nitrate  is 

U  to  .'   hot  solution  of  the  quinonoxinie,  a  precipitate  con- 

■  ■■■■■■> -!■- y>'f  .  rv-Tn Is  ,it  tin.'  , ■.imposition.  C,„H„N"OiAg 

-  formed. 

uf  a  neutral  copper  salt  is  completely  precipitated 

n  of  the  ijuinonoxiiiii'  in  acetic  acid  of  50  per  cent.; 

has    a    metallic    lustre,  dissolves 

rial  acetic  acid  and  in  aniline,  and  is  decomposed 

I  heating  with  caustic  potash,  cupric  oxide  being 

( !opper  can  be  separated  from  most  of  the  other 

tab  and  determined  by  this  method.2 

Its    give  a    black    precipitate   with    the   acetic  acid 
the   quinonoxime,   which   is   difficultly  soluble   in 

■  acid,  but  readily  in  aniline.    The  salts  of  aluminium 
I  manganese   arc    not   precipitated    in   this   way.   and   can 

..lilv  separated  from  iron.3 

■  solution  of  a  cobalt  salt  is  added  to  that  of  the 
tarn  salt,   a   brownish-red    precipitate    of    the   composition 

formed,     whereas     if    a    solution     of    the 
i     in    dilute   alcohol   or  acetic   acid    is   employed, 


purple-red     precipitate   of   (C10H,N'Oa)sCo    u 

dissolves  in  concentrated  nitric  or  sulphur  ■■ 

precipitated   by  water.      Boiling  caustic   pob 

only    attacks    it    3lowly,    whilst    amnooimi 

poses  it.     This   reaction   can  be   employed  fin  the  ac 

of  cobalt  from  nickel,  since  the  latter  gives  I   brownie 

precipitate,   (C^HuNO^Ni.   which    is   readb1 

Mids.1 

Methyl   0-naphthoquinoju-a-oximaU,   C,0HgNOt<l ' 
tained  by  heating  the  silver  salt  with    an 
methyl  iodide.     It  is  readily  soluble  in  alo 
hot  water,  and  crystallizes  from  hot  light  petroleum 
prismatic  needles,  which   melt  at   75°,  and    form   a  deep 
coloured  solution  in  sulphuric  acid. 

Ethyl   -naphthoqidiioiu-ij-imati',  '  \J\,  ,N<  i,(< 
silky  needles.2 

CtM-baniHdo-^-?urphihoguinon.e-a-o.nvi:-,     C10H„O<  N 
CBH5)  crystallizes  in  slender,  matted  needles,  melting  at  IK— 
128°.  and  is  decomposed  by  alkalis  in  a  similar  mam 
isomerides  (Goldschmidt  and  Strauss). 

3-Brom.»-&-nn2>ht/wqiri7Lo?ic-a-oximc,   C,0HeBrN<  >f      Till 
compound,  like   the  jS-yS-isonieriile.   fm 
crystallizes  in  needles,  melting  at  130 — ISO 
by  heating  with   alcohol  into  the  monobromo- com  pound.    7W 
latter  crystallizes   in  long  yellow  needles,  and  mi  its 
(Bromine). 

p-Naphtiu,qHinoni'-a-o.rim-xttlphonu'  iwid,  0!(lH„Nl  ■ 
obtained  by  covering  ammonium  £-naphthol-#-3uIph 
16 — 18    parts    of    water,    adding    the    calculated     qi 
sodium  nitrite  solution,  cooling  well   and   adding   tr 
acid  until  the  salt  has  dissolved  and  the  liquid  has 
acid  reaction.     The  deep  orange-coloured  solution  is  neutrni'wc 
with    ammonia,  and    barium   chloride    added    until    n 
;_;i-.in   precipitate  is  produced.     The  latter  is  washed 
...I,]  mid  afterwards  with  hot  water,  and   is  then  treated  will 
hydrochloric  acid,  which    converts   it    into  b 
ookrtwed  crystalline  powder  consisting  of  the  normal  'tiriitm 
(CllHtNOt.SOi)1Ba+H10.      This   subetanc. 

■it  in  fascicular  groups  of  long,  Si  I 
needles.     When  ammonia  is  added  to  its  hot  aqueous  solution 
U  Mid  v.  Knorre.  Brr,  18,  «99  ;  HiiiU,  fnwwtW  Zritttl.  28,  JM. 

■  Hindu.  At.  19,  Me. 
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toau   an  BaSO,  +  2HS0,   separates    out    m 

•  ■dies. 

i  v  readily  soluble  and  remains  in  nodular 
tals  when  its  solution  is  evaporated.  If  the  finely  powdered 
am  salt  is  added  to  an  acetic  acid  solution  of  phenol  or 
nd  tli-  mixture  treated  with  a  little  sulphuric  acid, 
liquid  becomes  coloured  a  deep  blue,  which  changes  to  red 
water ;  diphBnylaruine  also  produces  a  blue 
■oration  which  is  not  altered  by  water  but  is  changed  to 
by   alkalis.1 

in  found  that  napbthoquinonoximesulphonic  acid 
a  green  colouring  matter  with  iron,5  which  is  manufactured 
large  scale  and  known  as  Napkikol  green.     In  order  to 
it,  5'5  parts  of  sodium  naphthoquinoiioximesulphonate 
dissolved  in  20  parts  of  water  and  a  solution  of  1  part  of 
chloride  in  4  parts  of  water  added.     The  licjuM  becomes 
browntsh-black  on  standing,  and  is  then  freed  from 
of  iron    by  caustic    soda  and    filtered.      The   colouring 
ran   be   separated    from   the  pure   green   solution   by 
salt  or  by  evaporation,  and  is  then  recryst  alii  zed  from 
It  OCCUR  in  commerce  as  a  dark-green  powder,  which 
in  water.     When  caustic  soda  is  added  to  the  solution, 
ikes  a  more  bluish  tinge  but  no  iron  is  precipitated. 
i    ilyeing  wool  and  silk  ;   its  constitution   is 

:.  "I  the  naphthoquinonosimes  can  be  repre- 
ntod  by  the  following  formula-  (r/,  Pt,  III.,  p.  ITU) : 


nN.OH 

HC  CO 

HC   C=N.OH 

HC  C  C=N.OH 

•\/\ 

HC  C  CO 

HC  C  CH 

HC  C   CH 

HC   CH 

HC   CH 

If  on  the  other  hand  the  quinones  be  looked  upon  as  peroxide.' 
■e  following  alternative  formula  may  be  employed : 

1  HuldoU,  Jewrn.  Cktm.  Soe.  1881,  1,  40. 

18.  ««. 
*  Btr.  17,  393  ;  admit*.  SUinkahltiUhetr,  fi,  3W. 
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HC      C 


HC     C     CH 

I       «     1 
HC     C     CH 

\/\S 
HC     C 


-N.OH 


4) 


(B- 0 

HC      C 


-0 

I 


HC     C     C— N.OH 

I       II 
HC     C 

HC      CH 


L 


HC      C N.OH 

•  HC     C     C— O 

i     "      I 
HC     C     CH 

\/\^ 
HC      CH 

M<mo(^loro-fi"7iaphthoqui7ione'a'Oodme,  C10H6ClO(N0H)  » 
formed  when  the  calculated  weight  of  chlorine  is  passed  into » 
solution  of  /9-naphthoquinone-a-oxime  in  8  parts  of  chloroform. 

It  crystallizes  from  alcohol  in  well-formed  yellowish-red 
needles,  is  readily  soluble  in  hot  alcohol,  acetic  acid  and 
benzene,  and  melts  and  froths  up  at  167 — 168°.  It  forms  a 
red  solution  in  cold  concentrated  sulphuric  acid  from  which  it 
is  precipitated  unaltered  by  water. 

The  sodium  salt,  C10H5ClO(NONa),  crystallizes  in  lustrous 
green  plates,  and  is  moderately  soluble  in  water  and  dilute 
alcohol. 

The  oxime  is  converted  by  the  action  of  concentrated  hydro- 
chloric acid  on  its  acetic  acid  solution  into  chlorhydroxy-a- 
naphthoquinone  and  by  oxidation  with  nitric  acid  of  sp.  gr.  1* 
into  chloro-/3-naphthoquinone. 

Dichloro-fi^wiihthoquiiwnc-a-oyime,  C10H4Cl.2O(NOH),  is  ob- 
tained by  the  action  of  cold  caustic  potash  on  a  solution  of  the 
trichloroxime  in  methyl  alcohol. 

It  crystallizes  in  well-formed,  lustrous  golden-yellow  needles, 
is  moderately  soluble  in  hot  acetic  acid,  hot  alcohol,  benzene 
and  chloroform,  and  melts  with  decomposition  at  165 — 166°. 

It  forms  green  solutions  in  the  alkali   carbonates.     NitA 
acid  converts  it  into  dichloro-y9-naphthoquinone  (p.  128),  whW  j 
on  heating  with  sulphuric  acid  /8-chlorohydroxynaphthoqlUllfl0fr, 
a-oxime  is  formed. 

1  Zincke  and  Schinunk,  Annalcn,  257,  141- 
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,-.  idronaphthakne-a-oaiim  .    C^HbCIjO^OH), 

-     ibtuned    by     the    action     of    an    excess    of    chlorine    on 

J-iaphthocjoinonoxiine,      It.    crystallizes    from    a    mixture    of 

Eid  light  petroleum  in   white  needles,  which  become 

■  I    melt  at   185 — lSti",  with  evolution  of  gas. 

itelj  soluble  in  alcohol,  chloroform,  and  acetic  acid. 

Tlii-  substance  readily  loses  hydrochloric  acid  ou  treatment 

M  alkalis,  but  is  stable  towards  acids. 

The  relations  of  these  three  compounds  to  one  another  are 
-'    wj  hv   tin:   fullnwing  formula?: 

C(NOH)—  CO                         ,C(NOH)— CO 
GH  = CC1  XCHC1 CCIj 


Uaphthoqninon-  Trii'lilorokctoliyilroiiajili  tli.il  i'Iii-- 


,C(NOH)— CO 

PA  I 

N;ci cci 

I'ii  blur uphl hu(|iiinonoj[iine. 

■  'iionadme.  CwHRC1.0.NOH,  is  obtained  by 
ponding  cbloroquinone  (p.  121)  with  alcohol  aud 
mine   hydrochloride.     It  is  readily  soluble  in  alcohol 
cid,  and  melts  at  200°  with  decomposition.1 
J66i  a-a-NapMhoquinontdii  nm< .    < !10H„(NOH),,    is    formed 

iphthoqui ■-<■>  n\ime  is  boiled  with  hydroxy! amine 

ride  ami    dilute  alcohol.      It   crystallizes    in    slender, 

diii'li  rmlt  at  2n7°  witii  decomposition,     Tin 

■  hloric  acid  reduce  it.  to  1  :4-diamidonaplithalene,  and 

potassium    ferricyanide   oxidizes   it   to   o-o-dinitroso- 

■ 

fiMittf;    CmHjfNO.CO.OH^j,    is 

•ttined  by  Ihe  action  of  acetic  anhydride  on  the  dioximo,  and 

:  needles,  melting  at  160°. 

rifduAtoriwiidt,  ( ■inrI6(NCl)g,  is  fonned  when 

of  1  : 4-diamidonaphthalene  is  treated  with  bleaching 

ptiltr  solution   as  long  us  a  precipitate  is  formed.     It  crys- 

ii    dcidiol   in  yellowish  needles,  which  have  a  strong 

and   melt  at    136 — 137°;    hydrochloric  acid 

■**»rtsit  into  dicbloro-a-naphthoipiinone,* and  it  is  reconvert'''! 

[i  ne  by  reduction. 

annum,  Btr,  21,  «B. 


236  NAPHTHALENE  DEBITATIVK8 

^•Naphthoquijionedioximr  is  formed  when  &■&-  or  j3-a-tiaph- 
thoquinonoxime  is  heated  for  some  days  with   bydi 
hydrochloride  and  a  little  methyl  alcohol.     It  cryBi 
hot  water  in  yellow  needles,  which  melt  with  decomposition  it 
149";   it  forms  a  dark  red-colomed  solution  in  eolpl 
from  which  it  is  precipitated  by  water.     1 ; 
iron  mordant,  since  it  is  an  ortho-compound,  whereas  a-s-oapl* 
thoquinonedioxime  is  not  a  colouring  matt.  i     i 

When  sodium  ethylate  is  added  to  an  ethereal  solol 
a-/9-dioxime,  the  sodium  salt  of  the  latter  separates 
red  precipitate,  which  forms  a  yellowish  red-coloured  solution  in 
water.1     The  silver  salt,    C10H6(NOAg)NOH,    is  a  dart  vA 
precipitate,  and  must  contain  the  oximi do-group  in  thi 
since  on  treatment  with  methyl  iodide  it  yields  the  sai 
ether,  C10H0(NOCH3)NOH,  as   is  formed   by   heatic 
/3-naphthrKpiinime-/9-oxirnate  with    alcohol  and  hydro ivlanimt 
hydrochloride.     It   is  a  light   yellow  oil,  which    is 
alcohol  and  takes  a  brown  colour  in  the  air. 

The  isomeric  ether  is  obtained  from  methyl  jS-naphthtxjtuMnfr 
a-oximatc;  it  crystallizes  in  yellow  needles,  melting  at  1 
and  forms  yellow  solutions  in  the  alkalis.5 

When   the   dioxime    is    heated   with   acetic   anhj 
following  substance  is  obtained,  no  acetyl  derivative  being  format 

f3-NaptUhoifitir'AiHnli.ijiM(  anhydride.  ('lNHg>  . 
by  heating  an  alkaline  solution  of  the  dioxime 


C,„H,f 


rN.OH 
^N.OH 


1  {fit 


the  dioxime: 

;No+H,o. 

her  with  itmhenyl  UW.HJ 


It  may  be  further  obtained,  together  with  J 
heating    a   solution    of    the    dioxime   in    benzene    wil 
carbimide  (Goldschmidt  and  Strauss). 

It  crystallizes  from   hot  water  in  colourless,  mom- 
needles,  which  melt  at  Ttt",  and  are  insoluble   in  n 

On  oxidation  with  alkaline  potassium  ferricyanide,  the  dioiio* 
is   ..inverted   into  a -£-dinitroso naphthalene 
into  the  corresponding  diamine, 

iSydroxg-a-naphOioquinwtMimt  or  NitrosemapkAortnimm 
nned  when  one  mol 
tt-naphthoqumone  is  dissolved  in  two  molecules  of  dilute  and* 

■  ■■::.  /:■■■-.  17,'. 
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[i    of  hydroxyiatniue  hydrochloride 

I.  and   is  precipitated  by  the  addition  of  an  acid.     After 

il  is  dissolved  in  boiling  glacial  acetic  acid, 

which  it  crystallizes  on  cooling  in  masses  of  yellow  needles, 

L80"  with  evolution  of  gas. 

dissolves  readily  in  iilk.ihs  and  in   Lot  alcohol;  tin   tatter 

lion   gives  with  ferrous  salts  a  green  and  with  ferric  salts  a 

lake,  whilst,  cobalt  salts  produce  a  dark  yellow,  and 

:'ij  precipitate.      It   dyes  fabrics  mordanted 

and  is  therefore  employed  in  dyeing 

,  calico  printing.      On   a   nickel   mordant   it   produces  red 

dee  which  are,  however,  destroyed  by  a  boiling  soap  solution. 

prepare  it  on  the  large  scale,  potassium  hydroxy- 

unesulpbonate    from   which    hydroxy  lam  Sue   is    liberated    by 

altx,    and   which    is   known   as   reduction   salt,  is  employed 

roxylamine  hydrochloride. 

.■■■'    or    &-(  'h/(irnftf/(hv.rif-a-itapkt/in- 

«ww»W.  C^CHOHJOfNOH),  is  obtained  in  a  similar 

■  maphthalemc   acid,  and    bj    the   action  of 

drochloric  acid  on  dichloro-jS-naphtlioquirionoxime.1     It  crys- 

Ibzes  from   acetic   acid    in    yellow   needles,   which    melt   ut 

■  ■ii    evolution  of  gas.     It  also  forms  metallic  lakes 

rdanted  fabrics.' 

'me,  Cl0HB(OH)O(NOH),  is 

med   by  the   action   of  sodium   nitrite  on  2 : 2'-dihydroxy- 

nupended    in   hydrochloric  acid.      It   crystallizes 

<W  alcohol  in  Email,  lustrous,  brownish-yellow  needles,  melting 

,-Q-a-d 'iliifl 'nu-yartjihthtilene  is  obtained  asa  reddish 
■as  by    the    action    of    sodium   nitrite    on    /9-a-clihydroxy- 
■   dissolved  in  caustic  soda.      It  is  used  for   dyeing 
■■  d   cotton,  &c.* 

■inomi-rimt  or  Amidonitrosonajihtho- 

-!:   i(0H)0(NOH),  is  formed  when  hydroxyl- 

[rochloride    is    added     to    an    alkaline    solution    of 

balenic    acid,    the    blue   colour   of  the  liquid   being 

deep  blood-red.     Dilute  acetic  acid  precipitates  the 

ious  mass,  which   is  purified  by  solution  in 

■■'■     >■■■     22,  1342. 

'"<"'"'.  257.  148. 
23.  SSI. 
at  53915.  188C,  BfT  23,  7S1  c. 
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hydrochloric    acid,  and   precipitation  as  the  ftyfamMtndi 

passing  in  the  acid  gas.  This  salt  crystallizes  in  light  yell 
needles  and  yields  the  free  base,  which  is  a  greenish -jell 
tlocculent  precipitate.  It  dissolves  in  glacial  acetic  acid  and 
alcohol  on  the  addition  of  a  little  hydrochloric  acid  witl 
greenish -yellow  colour,  and  in  a  small  quantity  of  an  alkali  wit 
violet,  in  larger  amouuts  with  a  blood-red  colour, 

Acetamiduh  yihv.z-yH<tph1  hfit/intutrnxime,  C10H4(NH.CO.C 
(OH)O(NOH),  is  prepared  in  a  similar  manner  to  the  preced 
compound  from  aeetamidohydroxyquinone,  and  crystallizes  fi 
glacial  acetic  acid  in  gold  en -ye  How,  very  lustrous  needles.1 

DintiTOwnaphllwc^muiJ,  O10H4O.,(NOrI).!+HsOI  is  forr 
when  the  requisite  quantity  of  sodium  nitrite  is  added  t« 
alkaline  solution  of  the  monoxiine  and  the  solution  poured  i 
dilute  alcohol.  It  crystallizes  from  alcohol  in  long,  fain 
yellow  plates,  which  decompose  at  165".  It  is  also  a  powt 
dye  and  produces  deeper  shades  than  the  monoxime.  Whe: 
is  reduced  with  tin  and  hydrocliloric  acid,  and  air  then  pa1 
through  the  liquid,  amidonaphlhalenic  acid  is  formed,  the  i 
product  being  diai'iiidonaphthorosorcinoL 

It  follows  from  this  reaction  and  from  the  formation  i 
behaviour  of  these  compounds,  which  correspond  exactly  to 
nitrosoresorcinols,  that  they  have  the  following  constitut 
(Kostanecki) : 

Nitroson  aphthoresoreinol.  Di  uitrosonaphthoresorrinoL 

NOH  NOH 

J!  II 

C— C— OH  .0— c=o 

MJ— CH  XC— C=NOH 

II  II 

0  o 

Mononitrcso-  and  IHnUroso-  1  :  Y-dUiydroxynaphthafau 
formed  when  a  solution  of  the  dihydroxy naphthalene  in  cat 
soda  is  treated  with  sodium  nitrite  and  hydrochloric  * 
They  form  yellow  amorphous  precipitates  and  are  employe 
calico-printing  and  iu  dyeing. 

V-Hydroxy-a-naphthequinfiuixime,  or  Jvglxtnoxima,  ClflIL(t 
O(NOH),   is   obtained    by   boiling  juglone   with   alcohol 

1  Kelinuau]]  ami  Wtiohanit,  J.  Pr.  Ghent.  II.  40    lifl. 

5  Erdiimnu,  Ain-iltn,  247,  358  ;  Germau  Patent  S1478,  1889,  £ 


mine  hydrochloride,  and  crystallizes  from  glacial  acetic 

.   lustrous-red  needles  or  thin  prisms,  which  melt  at 

rgetio  ■  lecomposition,  and  form  deep  blood- 

i   solutions  in  the  alkalis  and  in  sulphuric  acid.     It 

■    mordanted  fabrics  since  the  hydroxyl-group  is  not 

(!•  ortho- position  to  the  oximido  group  (p.  1+3). 

C,  H,MHl(NOH)i;,    is    formed    when     the 
tatioc  of  juglone  and  hydroxylamine  hydrochloride 
to    140".     It  crystallizes   from  glacial    acetic  acid    in 
llenprish  needles  or  prisms,  forma  yellowish  red-coloured  sola- 
ns in  alkalis    and  sulphuric  acid,  and    detonates  vigoroasly 


AMIDONITROSONAPHTHALENES    OR 
NITROSO-NAPHTHYLAMINES. 

e  naphthoquinonoximes  behave  towards  ammonia  or 

i  salts  like  other  quinouoximes,  and  the  a-naphthyl- 

i'.   like   the   corresponding  benzene  derivatives, 

into    p-amidonitroso-compounds    by    the    action     of 

c  hydrochloric  acid : 


*  - 11  ■  |  ill  t  hy  1  n  i  T  ros  n  ri  i  i  1 1 1  .-. 


a-  KtlivLiiiiiiiii-a-iiitmsoiiiiphthttlcn 

illy 


"■•  (8-nujihthylnitrosamines  on  the  other  hand  yield  ortho- 


^CaH, 


B-p:ihy],iiiiiil.i.a.[iiri,™.ii;L|iIiiliiil.'iK' 

/\/\Zn>° 


C,HS 


N/V 


r'hlhnh  ik.    i  it    r-  .\  i /.:■-.,. -i,  -l.liy/na/ih- 

the  addition  ol 

1  Bernuucn  and  Semper,  J.  Pr.  Chrm.  II.  18,  203  ;  19,  lfi-l. 
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alcoholic  hydrochloric  acid  to  an  ethereal  solution  of  ethyl-a- 
naphthylnitrosamine. 

The  hydrochloride  thus  obtained  is  dissolved  in  caustic  soda  , 
solution,  and  the  free  base  precipitated  by  a  current  of  carbon 
dioxide. 

It  separates  from  benzene  in  brown  crystals,  which  melt  at 
133°  with  decomposition. 

a-Ethylamido-a-nitrosonaphthalene  hydrochloride,  C10H^(N0H) 
N(C2H6)HC1,  forms  olive-green,  matted  needles,  which  an 
only  sparingly  soluble  in  hydrochloric  acid,  and  form  a  powder 
which  causes  violent  sneezing. 

When  sodium  picrate  is  added  to  its  solution  a  lemon-yellow 
precipitate  of  the  picrate  is  obtained,  which  crystallizes  from 
alcohol  in  strongly  lustrous,  light-green  plates. 

If  an  excess  of  caustic  soda  solution  be  added  to  the  alkaline 
solution  of  the  base,  the  sodium  salt,  C10H6(NONa)N(CjHj) 
H(OH),  separates  out  in  satin-like  scales,  which  become  coloured 
yellow  in  the  air,  and  form  orange-yellow  solutions  in  water 
and  alcohol.  On  heating  with  caustic  soda,  ethylamine  and 
a-naphthoquinonoxime  are  formed : 

^NONa  ^.NONa 

^N(C2H5)H(OH)  ^O 

Stannous  chloride  and  hydrochloric  acid  reduce  the  base  to 
etliyl-1  :  4-diamidonaphthalene,    which    on    oxidation    yields  a 

ft.  X  ^ 

large  proportion  of  a-naphthoquinone.1 

T droit  ydro-a-dh  ylani  ido-a-nitrosomph  th  a  laic,  C10H  10(  NO )  N 
HC2H-,  is  prepared  from  the  corresponding  nitrosamine,  and 
crystallizes  in  brass-yellow  silky  needles,  melting  at  119°:  it* 
hydrochloride  forms  thick  golden-yellow  prisms  with  a  splendid 
lustre.2 

a-  Dp  th  yla  m  idn-a-n  it-roso n a] )h  th  a  Ic nr ,  or  a-Nitrosoduth ylnaph-  ,i 
thy/a  mine,   C10H0(NO)N(C.2H5)2,   is    formed    by    the    action  of  I 
sodium   nitrite    on  a  solution   of  a-diethylnaphthylamine.  and 
crystallizes  from  alcohol   in   well-developed,  golden-red  scalev 
which  melt  at  105°,  and  form  a  deep  blue-coloured  solution  in. 
sulphuric  acid.3 

1  Koch,  Annalen,  243,  310. 

3  Bamberger  and  Helwig,  Bcr.  22,  1314. 

s  B.  E.  Smith,  Juurn.  Cltsm.  Soc.  1882,  I.  180. 
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■a-nitrosonaphthal*ne,    CioH^NOiNH.CflHj,  is 

by  the  addition  of  hydrochloric  acid  to  a  solution  of 

lyl-o  -napht  hylnitrosamiue  in  a  mixture  of  alcohol  and  ether. 

hioride   thus   precipitated   is   partially  decomposed 

,'i  rapidly  by  ammonia  with  separation  of  the  base, 

liim  from  dilute  wood-spirit  in  splendid  yellowish- 

m  plates,  and  melts  at  150°. 

^^Bbrnvb-a-nitTotHiiajMalau:,  C10He(NO)NH.C10H7. 
u  thin  red  plates  or  brownish-red  needles,  melting 
I  ydrorMoridt  forms  green  needles.1 

I'iphthnknf    or    $-Xitww-a-ni<j:i]ithylam.irw, 

i  f .,  me  obtained  by  Harden  by  heating  a  mixture 

l»  part  of  j8-napbthoquinone-£-oxime,  20  parts  of  ammonium 

:  "II  parte  uf  ammonium  acetate  tor  half  an  hour  on 

mass  being  kept  alkaline  by  the  addition  of 

ionium  carbonate : 


C\»H«* 


>"OH 


;  Cl0Hef    >0  +  H.O. 


a  washing  with  cold   water,  the  residue  was  recrystallized 
1  benzene. 

nulo-fS-nitrosonaphthalene  separates  out  in  small  hemi- 

s  or  short  prisms,  which  have  a  fine  beetle  green 

>,  nod  form  a  brown  powder.     It  is  slightly  soluble  in  ether, 

b  readily  in  alcohol  with  a  brown  colour.     When  the  calcu- 

lount  of  caustic  soda  and  then  an  excess  of  ether  are  added 

t  alcoholic  solution  the  sodium  salt,  C10Ha(NONa)NHs.OH, 

pitated  in  light  brown,  very  hygroscopic  nodular  masses. 

Q-0-nitn>SffnaphtJuihne  hydrochloride,  C^tNOHJNHjCl, 

in  long,  red,  matted   needles,  when  ether   ia   added 

i  totatioti   of  the  base  in   alcoholic   hydrochloric   acid.     It 

e  boiled  with  alcohol  without  undergoing  decomposition 

mposea  in  aqueous  solution  into  the  quinonoxime 

Platinum  chloride,  added  to  the  alcoholic  solu- 

■  ■••9  a  bright  red   amorphous  precipitate  having  the 

■     I      NOH)NHJ,PtCl(, 

nilpkate,  Cl0Hfl(NOH)NH._„ 
"htained  in  a  similar  manner  to  the  hydro- 
-  light  red.  matted  needles, 

20  1247- 


When  hydroxylamine  hydrochloride  18  added  to  an  alcohol 
solution  of  the  base.  y9-naphthoquinonediuxime  is  foro 


'    >0  +  N(OH)H3Cl  ■ 


NOH 


Alkaline  potassiu 
of  the  dioxime  : 


.  ferricyanide  oxidizes  it  to  :!■■ 


>N<  .Nx 

C10H„f    _>0  +  O  =  C„H,£     }0  +  H,0. 


^N- 


■/"* 


N 


/" 


It  is  reduced  by  ammonium  sulphide  to  1 :2-diaim 
lene.      When    the  alcoholic-    solution    of   the    Ijydr  ■ 
boiled   with   an   aqueous  solution   of  an  excess  of  i»taaw 
nitrite,   a   substance   of    the  formula  CjnH^NjOjK  1 : 
out  in  white  silvery  plates,  containing  water,  which  on 
ing  become   anhydrous    and  detonate  at  250°.     Dilute 
added   to  the  aqueous  solution  of  this  salt  prodm 
amorphous,  bulky  precipitate,  probably  consisting  of 
sponding  acid,  which  detonates  violently  at  110°,  or  oc 
heating  at  a  lower  temperature.     When  the  potaaait 
brought  into  a  small  quantity  of  boiling  concentn 
chloric  acid,  deflagration  occurs;   if  a  large  excess  i 
employed  a  vigorous  evolution  of  nitrogen    te 
£-uaphthoquinone-jc7-oxime  is  formed. 
a-Elhylamido-0-nitTosonapkihale7u,Cl^St(SO 
is  formed  when  #-naphthoquiuone-£-oxime   it 
water  hath    with    ethylamine    hydrochloride  and    :i 
corresponding  carbonate  being  added    from    '■' 
crystallizes  from  dilute  alcohol  in  lustrous  green  plat 
at  95°,  which  lose  water  and  become  brown  is  I 

Q-Amido-a-nitroaonaph th" ■  .  .1.    by   Ilin*k"i, 

named   it   naphthalene-a-oxime-j8-imide,  by 
thoquinoDe-a-oxime    with  aqueous  ommoms 
pressure.     It  crystallizes  from  alcohol  iu  green  nnrrflnji 
melt  at   ISO— 152".      Its  alcoholic    solution    i 
purple-red  by  alcoholic  potash;  on   tl 
■       :        ■.    ■■-,.    ■.  :;    I    ■ 

■ 
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r   which  is  very  hygroscopic  and  readily  decomposes, 
ktion  of  the  uitroso-conipound  ;  when  itfl  solutionis 
tttd,  tie  quinonoxime  is  regenerated. 

IroMoride,  CuftfNOHJNHjCl,  crystallizes  from 
yellow  plates,  the  aqueous  solutiou  of  which  readily 
otnpnses,  instantaneously  on  boiling,  with  formation  of  the 
Dottoxime,  whilst  in  alcoholic  solution  it  is  stable.  The 
timockloridt  [C10H/NOIT)NHJ1,PtClfl+H,,0,  separates  from 
aqueous  solution  in  orange-yellow  needles ;  ether  precipitates 
Torn  an  alcoholic  solution,  on  the  other  hand,  in  anhydrous, 
,  cross-shaped  aggregates  of  prisms.  The  nitrate,  C^H^NOH) 
LNO„  may  be  precipitated  from  a  solution  of  the  hydro- 
mtle  in  slender  yellow  needles,  which  soou  unite  to  form 
jv  tablets. 

"he  /9-a-compound  behaves  towards  oxidizing  and  reducing 
Dts  and  hydroxy  lam  me  like  the  a-,8- corn  pound.  "When  the 
■  lution  of  the  hydrochloride  is  treated  with  a  con- 
tested solution  of  excess  of  potassium  nitrite,  the  red  colour 
tuiK-f  to  green,  and  on  boiling  the  liquid  yellow  crystals  of 
K  separate  out ; '  this  substance  appears  to  be  a  diazo- 

Kii*  i  ■ 

'Ji-inylhydrazine  and    acetic    acid   are   added   to  an 
tatoiic  solution  of  the  base  and  the  mixture  allowed  to  stand, 
■  iLZOxy-jS-uaphtliylamine  (Harden). 

iiroaonaphthcUerte,     ClpHu(NO)NH.CaHfi.     is 

Kthe  addition  of  alcoholic  hydrochloric  acid  to  a  solution 
-naphthylnitrosauiiue  cooled  with  ice,s  and  also  when 
aqueous    solution    of   ^-naphthoquinone- a-oxime   is 
stand  with  etbylamine.4     It  crystallizes  from  benzene 
■   flat  tablets,  melting  at  120 — 121°.     Its  salts 
water    with    the    colour    of  potassium    did  noma  to. 
i    in  alcoholic  hydrochloric  acid  and  allowed 
tend  at  10 — 15*.  ethenyl-l  :  2-diamidonaphthalene  is  formed  : 
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COMPOUNDS. 

2  Z~i  •  "-»£-?«rj#W;i"jTOiv.   SCI#He)sXH,   is   fonned 
«=*7taL  zL«;irrin_-i*  :■:  fiIicit  Aiii  £^iinaphthylamine  are  grad' 
i-riTei  z:  z2-.'.  ~*£1  -■:  zl:c*  sulphuretted  hydrogen  is  evol 
I-  =jral=»  =■:=.  Lo:b:^ff  benzene  in  fascicular  group 
"V-t  Tt_:Ti5Cr-ir=^i:  -wilts,  which  become  brown  and 
l"  fSc\     •!*!.  fzri»r    r.-e^Trr.g  carbonization    takes  place 
f^lT^ir^ricif   i-Tir:^-   is  eTolved.     It   is   insoluble  in 
a-~1s.  re*:  ::rr^5  i  Tiile4:  action  in  sulphuric  acid,  the  colour 
Vii:i  is  zLiz^rei  :■:   rl-e  bv  usees  of  nitric  acid.    With 
*rli  i:  ::—*  -I-  -  :~?:^i C^H^X  +  SC^CNO^OH, 
crystilliie*  fr:  n  briL&r::*  in  almost  black,  lustrous  plates.1 

TLi:-£-^iiiir.Tjizii^e  is  also  formed  bv  the  action  of 
ii:il:riir  :•-  3-iiz^phthyIamine ;  it  is  accompanied  in  this 
by   i  ni^ci  less  soluble  isomeride,  which  forms  almost 
crrs^jtlliiirr  dakes.  melting  at  303s. 

A:'.:ccAL'-3-£i*Giy.&y'.4*n\i**t  S^C10H^)tX.CO.CHJ,  is  ol 
bv  brizLzin*  thiodinaphthylamine  into  warm  acetic  anh; 
sz-i  separates  on  ox-Ling  in  slender,  lustrous  needles,  which 
a:  211 ""  and  are  readily  soluble  in  hot  alcohol  *  (Kym). 

B-.   :.";  .>3-r.  :^:7^*Ay"<!-.-.;*.i*.S^CiaHe)sNC7H5Of  forms 
I:_L:  yellow  needles  united  in  fascicular  groups,  which  melt 
100 — 1C*7:.  and  are  freely  soluble  in  benzene,  very  sparingly 
cold  alcohol  or  ether,  and  almost  insoluble  in  light  petroleum.1 

M*:?h.\j Yn k-g-iuun hthjilaM im\  S^C^H^gNCHj,  is  fonnel 
wiit-n  thi«  .-.3-d  inapht  by  lamine  is  heated  with  methyl  iodide  *m 
methyl  alcohol  to  150=  and  by  the  action  of  sulphur  or  M 
chlorides  on  methyl-^-dinaphthylamine.  It  forms  slende^ 
lemon-yellow  plates,  or  when  the  solution  is  allowed  to  cod 
verv  slowlv,  slender  needles,  which  melt  at  284 — 285°,  and  Ml 
almost  insoluble  in  cold  alcohol,  slightly  soluble  in  colfl 
benzene  and  toluene,  and  freely  in  the  last  of  these  on  heating. 

Ethylthio-fi-tUnaphtlujlamine,  S^^H^NC^H^  is  prepaid 
in  a  similar  manner  to  the  methyl  derivative.  It  forms  small 
light  yellow  needles,  melting  at  212 — 213°. 

Thiophanil-a-naphthylamin-e,  S^HgXCgHJNH,  is  obtain* 
by  beating  phenyl-a-naphthylamine  with  sulphur  to  220 — 240 
It  forms  small,  lustrous  yellow  plates,  melting  at  137 — 13£ 

*  Ri«,  Ber.  19,  2240.  «  Ber.  21,  2806.  »  Kym,  Ber.  28,  2458. 
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wwtilj  soluble  in  benzene  and  dot  alcohol.     On  heating 
opper  it  is  converted  into  phenyl naphtbylearbazol 


ffltkiopkeiiyl-fi--uoj!hthylmtt 


8N>NCH.,  is  i 


Ttyi-fi-naphtltylaminc,   forms    light   yellow,   fascicular 
of  coarse,  lustrous  needles,  melts  at  178',  and  dissolves 
1  boiling  alcohol,  very  readily  in  boiling  benzene. 
R/C10H8X 

SCBH/ 

r  heating  the  foregoing  compound  with  methyl  iodide. 

slender,    light    yellowish -green    needles,    melta    at 

,  and  is  readily  soluble  in   benzene  and  hot  glacial 

■".   SS(CI(IH0)0NH,  is   formed  in  two 

r  modifications  when  sulphur  monochloride,  SaCls,  and 

iphthylamine   are  brought   together  in  benzene  solution. 

id  net  obtained  in  smaller  quantity  forms  small,  reddish  - 

,  melting   at   220°,   whilst   the   isomeric  substance 

i  in  lustrous,  brass-yellow  plates,  which  melt  at  205°, 

e  scarcely  soluble  in  alcohol,  ether  and  glacial  acetic  acid. 

j  with  aniline,  sulphuretted  hydrogen  is  evolved  and 

mphthylamme  formed,  whilst  it  is  converted  by  acetic 

B  into  acetothio-/3-dmaphthylaniine  (Kym). 

■  fitkol,  CuJHflfNHJSH,  is  formed  when  either 

WO  compounds  next  to  be  described  is  fused  with  caustic 

It  is  an  oily  liquid  and  rapidly  oxidizes  in  the  air  to 

■  i'li  '"!■',    (Cl0He.  N  H.,).,S2,   which    crystalhzes 

i  alcohol  in  yellow  plates,  melting  at  131 — 132°.     This  sub- 

I'tngwith  alcohol  and  carbon  disulphide  is  converted 

tkiocaTiamiduthwiutjihthol. 


J 


^NH, 


1  Kym,  Btr.  23,  W68. 
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The  latter  crystallizes  from  alcohol  in  colourless  needk*] 
melting  above   220°,  and   is  a  weak   acid  which  decom] 
carbonates. 

Mhenyl-a-amidothionaphthol  is  obtained  by  the  oxidation  of*] 
thio-acetonaphthalide  (p.   150)   with   an  alkaline  solution 
potassium  ferricyanide : 


'10J 


[/     ^C.CH8  +  O  =  C^H,/     ^C.CH,  +  H.0. 


It  crystallizes  from  alcohol  in  splendid  prisms,  melts  at  94'i 
95  o°,  and  has  a  pleasant  aromatic  odour.  Its  hydroddvrik 
forms  elegant  colourless  needles.  It  is  not  affected  by  pott* 
sium  permanganate  in  alkaline  solution  but  is  oxidized  bjf 
it  in  presence  of  sulphuric  acid  to  phthalic  acid,  a  fact  whil 
proves  that  it  is  not  a  peri-compound  (p.  28),  in  which 
sulphophthalic  acid  would  be  formed.1 

a-Bcnzenylamidothionapkthol  was  prepared  by  Jacobsen 
a-thiobenzonaphthalide  by  oxidation,  whilst  Hofmann  o 
it  by  heating  benzonaphthalide  with  sulphur,  water  and 
sulphuretted  hydrogen  being  also  formed  : 2 

C10H..NH.CO.CCH5  +  S  =  C10H ^  \c.C6H5  +  E.O. 

It  crystallizes  from  hot  alcohol  in  fascicular  groups  of  needles 
melting  at  102-5—103°. 

Omlamvlothionaphthol,  C^H^N^,  is  obtained  together  witl 
ethenylamidothionaphthol  and  other  products,  when  acetonaph 
thalide  is  heated  with  sulphur  (Part  III.,  p.  374).  It  form 
golden-yellow  plates,  which  melt  and  sublime  above  300°  wM 
partial  carbonization.  It  is  almost  insoluble  in  boilioj 
alcohol,  to  which  it  imparts  a  bitter  taste,  and  in  ether  a* 
benzene,  but  dissolves  with  moderate  ease  in  hot  nitrobenttH 
from  which  it  separates  in  crystals  on  cooling.  It  fonni ' 
splendid  red  solution  in  sulphuric  acid  from  which  it  is  pH 
cipitated  as  a  flocculent  mass  by  water.  By  fusion  with  caiB^ 
potash  it  is  decomposed  into  oxalic  acid  and  a-amidoW 
naphthol : 

1  Jacobsen,  Bcr.  20,  1895  ;  21,  2624.  *  Ber.  20, 179& 


iOTHIONAPHTHOL 


3* 


2KOH  +  2FLO 


,NIL       CO.OK 
■  2C10H8<  +  | 

^SH        CO.OK 


1  '.„H,.(NH3)SH,  is  prepared  iu  a  similar 

«-eorupound   and  is  also  an  oily  liquid,  which 

to  the  disulphide. 

~\kmyIariLid{ithu'Mp)4hol,  C10H„.  NS.C.CH3,  is  formed    by 

etamlide  and  crystallizes  from  alcohol 

i  plates,  whicli  melt  at  81",  and  have  a  sharp  aromatic 

res  readily  in  dilute  acids.1 


iylamidothionafktkol,   Cl0H, 


/    , 
\s/ 


C.CaH.,     was    ob- 


i  by  Hofmann  by  heating  /9-beuzooaphthalide  with  sulphui 
oJlizes  in  matted  needles,  which  melt  at  107°,  and  form 
B  lofutioo  which  shows  a  green  fluorescence. 

•naphihot   forms   small   yellow  plates  and  be- 
ll a  similar  manner  to  the  a-compound. 
wideihicmapkthol    is    formed     when    1  : 3-naphthylamine- 
mide,  CjuHgCNHJSO^NHg,  is  heated  with  hydriodic  acid 
sphnrus,  the  ffjfdriodide  being  thus  obtained  in  silvery 
The  free  anmlothiuiiaplitliol  is  a  yellowish  oil,  and  com- 
■  »nii   alcohol  to  form  the  compound  2CwH„(NHj)SH  + 
crystallizes  in  colourless  needles.2 


DIAZO-COMPOUNDS   OF    NAPHTHALENE. 


I  These  substances  are  formed  by  the  same  reactions  as 

esponding  benzene  derivatives ;  only  few  of  them  have 

i  iied  pun;,  although  their  solutions  (Part  III, 

B  largely  employed  for  the  preparation  of  other  com- 

:  [j  azo-colouring  matters. 

i  order  to  prepare  chlorine  substitution  products  by  their 

wis,  it   is    best  to  use    a   solution    of  cuprous   chloride   in 

;  tins  produces  a  yellow  precipitate  in  sohi- 

[wiU,  Btr.  21,  2627.  *  Clere,  B<*.  21,  BSW. 


•»*.'». 
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■••u&  ••'£'  «tiazo-salts,  which  soon  decomposes  with  evolution  of 
-a'u^u.'-  Mathis  has  analysed  the  compound  obtained  in  th» 
viti  from  /d-diazonaphthalene  chloride  and  found  that  its 
••iuputiiciun  is  4C10H7N2C1  +  Cu2Cl2.2 

bromine  substitution  products  are  obtained  in  a  similar 
•iiAiiuer,  a  solution  of  cuprous  bromide  in  hydrobromic  acid 
ting  used.  The  fiery-red  precipitate  obtained  in  this  way 
"olu  c?-diazonaphthalene  bromide  has,  according  to  Lellmann 
luu  Keiuy,  the  formula  CioHyNgBr  +  Cu^Brj.8 

hiUu-a^tmidonaphihylamiTic,     C^HyN  =z  N.NH.C10H?   w« 

utaiuud  by  Martius  by  the  action  of  a-naphthylamine  sulphate 

ii  a  fciintly  alkaline  solution  of  sodium  nitrite.     It  crystallizes 

•  uai  alcohol  in  yellowish-brown  plates,  which  explode  on  heafc 

:ig,  .iuJ  are  readily  decomposed  into  a-naphthol  and  a-naphthj- 

imine  even  bv  weak  acids.4 

L>uizoUmMi€-/3-7iaphthylam,i7ie  is  formed  by  the  action  ofs 

utiou  of  /3-diazonaphthalene  chloride  on  aniline  suspended  in 

.   dilution  of  sodium  acetate.     It  crystallizes  from  alcohol  or 

tuA-uo  in  light-yellow  needles,  which  melt  with  decomposition 

'  *0\     On   heating  with    dilute    sulphuric   acid  it  yields 

...MK-.  c?-uaphthylamine,  phenol,  and  /8-naphthol.     This  sub- 

v-     ■  iicivt'oro  appears,  like  other  similar  compounds,  to  be 

...v-i'v."  uul  to  react  according  to  the  two  formula? : 5 

yC10H7  /C0HA 

i.N     X— X<  C10tLN=N— N( 

s  Tt-iited  with  phenylcarbimide  in   ethereal  solution, 

.   S-  in phth ytyhcnyl  earhamide,  C6H5.NH.CO.N(C1;H> 

s  'oniu'd.  which  crystallizes  in  microscopic  needles. 

,     i.     !.S"\  and  on    heating  with  dilute    sulphuric  acid 

,.  .1 1  :i\i phenyl  carbamide.6 

.. i:\tt It  n*sul phonic  acid,  C10H6N2SO3,  is  prepared 

,     k.vut    700  cc.   of  a  5  per    cent,    sodium   nitrite 

.   MV.ition  of  180  grms.  of  sodium  1  :4-naphthy- 

»    -u  vSOO  cc.  of  water  at  the  same  time  in  thin 


^.  ..  -.-io\it,  Ber.  17,  1633  and  2650. 

$l!  1097.  *  Ber.  19,  810. 

.,  ».  i'-i.-w.  1886,  137. 
s  .'-:»^  *ud  Binder,  Ber.  20,  3004. 
.  ...M.Vnult  and  Molinari,  Ber.  21,  2557. 
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as  into  ft  mixture  of  two  litres  of  water  with  12u  gnus,  of 
ntric  acid  well  cooled  with  ice  : 


,NH, 

C^H  /  +  HNO, 

NSOrOH 


\  so.  / 


f  sufficient  nitrite  solution  be  added  the  liquid  gives  a  blue 
■motion  with  paper  soaked  in  potassium  iodide  and  starch 
Jutious  even  after  standing  for  half  an  hour. 
The  diazo-acid  forms  a  yellow  amorphous  or  indistinctly 
yrtalline  powder  which  is  very  stable  under  friction  or  percus- 
JO,  but  detonates  on  heating,  a  voluminous  mass  of  carbon 
ling  left,  A  small  portion  of  the  acid  added  to  a  solution  of 
UHjihtliol  in  an  excess  of  caustic  soda  produces  a  splendid. 
trk  wine-red  colouration,  whilst  it  forms  a  yellow  colouring 
:    phenol. 

nonaphihalenesidphonic   acid    differs    from    the    1:4- 
by  its  light  grey  colour,  with  only  a  slight  shade  of 

1  :  \'-Dia£unaphthnU"iu:siiJ}>hom<:-  arid  is  best  prepared  from  the 
itassium  salt,  which  is  the  most  soluble  of  its  salts,  but  still 
quires  so  much  water  for  solution  that  a  10  per  cent,  nitrite 
lotion  is  employed,  and  the  sulphuric  acid  diluted  with  pieces 

ice.  It  crystallizes  in  small,  lustrous  prisms,  which  have  a 
!uW  colour  slightly  inclined  to  green.  It  does  not  explode  on 
(•ting,  but  is  converted  with  evolution  of  nitrogen  into  naphtho- 
ihaDe  (p.  lft 3),  a  change  which  also  takes  plate  very  gradually 
in  it  is  preserved.  If  it  be  suspended  in  dilute  hydrochloric 
oi,  and  a  solution  of  sodium  a-naphtbate  containing  much 
Bnnwnia  added,  the  amiuoiuuni  suit  of  n-ijih/h'-iiKijii'iplitiialtn-e- 
*ipkonic-  add  separates  out.  in  red  splinters  with  a  metallic 
!ntre,  which  form  a  dark  red  solution  in  a  large  quantity  of 
Hrter.  thf  colour  being  changed  to  yellow  by  the  addition  of 
*utk  soda.1 

1  :t-DiaxonaphthaUTU8ulpkm,ic  arid  forms  large,  wine-yellow 

■  !<  iicsuljihonic  acid  is  obtained  as  a  fawn- 
■Bwl  powder  when  nitrogen  trioxide  is  passed  into  water  in 
faith    1 :  3- napb thy lamitiesul phonic    acid    is    suspended.     If, 

rfwufca,  247,  3SS;  CWe,  Suit.  Soc.  Chim.  24,  612;  26,241. 
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however,  aqueous  alcohol  be  employed,  the  a 
C10He(SO,HjN2.C1(1Hs(NHi!)SO11H,  is  obtained,  and 
evaporation  of  the  deep  violet-coloured  liquid  as  a  b 
mass.1 

l:2-lJia;otutpfitkuU->mitl/>}miw  arid  crystallizes  in  el^pnt 
amber-yellow  tablets,  which  explode  at  GO0.* 

ff-JHavmaphihalcne-a-sulphonie  arid  was  obtained  I 
by  passing  nitrogen  trioxide  into  alcohol  containing  /.'- 
amine-a-sulphonic  acid  in  suspension.3     It  is  a  greenish  yt-llo*. 
scarcely  crystalline  powder. 

ft-IHasmapktfuUeiic-fi-BulpJion'U  arid  waa  prepared  byhimim 
similar  manner  from  jQ-naphthy  lam  in  e-£-sul  phonic  acid.  It  ■ 
a  yellow,  microcrystalline  powder,  which  explodes  wh 

^-DmzunajihtlutUnc-y-sidpIwuic  acid  is  a 
microcrystalline  powder  (Forsling). 

fi-Dit':>ii" phi h<il <  u<  -Cr.tulphon  i<:  acid  is  formed  win  a 
of  sodium  nitrite  is  added  to  one  of  sodium  jS-uaphthylamin*^- 
sulphonate  acidified  with  hydrochloric  acid.     It  sap 
after  some  time  iu  colourless  prisms  which  appear  orange  1* 
by  reflected  light.6 


HYDRAZINE   COMPOUNDS  OF  NAPHTHALENE 

2665  a-XaphthythydraziTu-,  CI0H,NH— NHj,  is,  ao 
E.  Fischer,  best  prepared  in  the  following  manner.     Fifty  grs* 
of  fl-naphthylamine  are  very  finely  ground  with  an  eqi 
of  strong  hydrochloric  acid,  and  washed  into  a  flask  with  w 
grms.  of  hydrochloric  acid  of  sp.  gr.  1"1,  well  cooled  and  treated 
with  the  calculated  quantity  of  sodium  nitrite,  the  mixture  being 
thoroughly  shaken   throughout  the  addition.     The 
diazonaplithaleue  chloride  is  then  filtered  and  run  im 
well-stirred  acid  solution  of  250  grms.  of  stannous  c 
liquid  being  then  heated  on  the  water-bath  until  it  is  aln 
colourless : 

C10H  \  -NCl  +  2SuCls  +  4HCl  =  C1„H.NH— XH,< 
On  cooling,  o-naphthalenehydrazine  hydrochlu 
and  is  filtered  oft",  well  pressed,  diss  iter  and  ^** 

21,  8M4.  .    V..:-,  21,  237«. 

1  Btr.  20,  M08. 

,1. . 
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■  j ■:_-  soda  solution.     The  free  base  is  washed 

locI  brought  into  150  parts  of  boiling  water,  a  small 

.  dark -coloured  resm  being  left  undissolved.     On 

£n*!  the  hydrazine  separates  out  in  yellowish  plates,  which  are 

i  is t illation   under  diminished  pressure,  a  colourless 

Malline  mass  being  finally  obtained. 

■  vl  hydrazine  separates  from  hot  alcohol  in  fine 
MM,  and  from  benzene  in  coarse  many-faced  crystals,  melts 
lllj — 117°.  and  soon  becomes  yellow  and  brown  coloured  in 
'rider  the  ordinary  pressure  it  boils  with  considerable 
composition,  but  distils  at  about  203°  under  a  pressure  of 
I  mm.  almost  without  alteration.  Like  phenylhydraziue  it  is 
reducing  agent,  and   forms  stable   salts   with  the 

.::iiii(lmii.):<-  hj/dmehloridt,  <_'[0H7NH.NH3C1,  erystal- 
1  thin  tablets,  which  are  moderately  soluble  in  water, 
it  uparingly  in  hydrochloric  acid. 

ate  is  decomposed   by  water  and   sodium   acetate 
"ipitates  the  base  from  solution  of  its  salts. 
lium  nitrite  is  added  to  a  cold  solution  of  the  hydrc- 
n  tonaphthythydraxine,  CMHjNfNOJNB^  is  obtained 

■  lime  precipitate,  which  is  even  less  stable  thau 
ylliydrazine.  If  a  very  dilute  solution  of  the  base 
as  of  hydrochloric  acid  be  used,  an  oily  liquid 
■it   on    tht^    addition    of  the    nitrite,  which    has  a 

itic,  slightly  stupefying    odour,  and  decomposes   on 
This   substance  is  probably  diazo>u(phthaknimitk 

Atttoru  a-napAiAytt^ra»ree,CwHT.NH.N=C(CH8)K,  is  formed 
•ktn  the   base  is  dissolved  in   acetone,  or   when   the   latter 

■  the  solution  of  one  of  its  salts.  It  is  scarcely 
water,  readily  in  alcohol,  and   separates    from    hot 

■got  petroleum  in  crystals,  which  melt  at   74°,  and   become 
tiqneace  in  the  air. 

■  ■'■    acid     a-naiihthythydrazonc,     GI0rL.NH-  N^2 

crystallizes  from   hot  alcohol  in  slender  lustrous 

■Wiles,    which    melt   at    150°    with    evolution    of    gas.1      On 

■ling   with    alcohol    and    sulphuric    acid    the    ethyl   ester  is 

i  illizes  in  coarse  yellow  prisms,  melting  at 

C10HrNsH=CH.C(NaH. 
■  BoUfepor,  Awn!**,  239,  ---'■ 
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(',,,11-  COjH,  ia  formed    by  the  action  of  dibron    ■; 
acid,  CHBrs.CO.G02H,  on  a  cooled  akoholit 

thylhydrazine,  and  separates  from  benzene  i 
crystals,  melting  at  196°.     Its  alkali  salts  are  spar  in 
in  water,  and  dye  silk  and  wool  yellow.1 

a-NaiMhyh,,,,.wirhazidc,  C^H.NH.NH.CO.NIl,,  is  obttii* 
by  heating  a-naphthalenehydrazine  with  urea.     It    ■■  . 
in  thin,  lustrous,  faintly  brownish  plates,  which  molt  at  131' 
and  are  insoluble  in  ether,  sparingly  soluble  in  hot  at 

fl-Naphtkylhydrazine  is  prepared  in  a  similar  uin*--  ■ 
o-componnd.      It    forms    lustrous   plates,  melts  at    I 
and   cannot   be  distilled  without  decomposition  even  uudei 
pressure   of   25  mms.,  but  only  becomes  slowly  col 
in  the  air.     The  hydrochloride  is  very  slightly  soluble  io  "■ 
water,  and   crystallizes  from  a  hot  solution  in  slcii'l 
needles,  or  in  plates  (Fischer), 

Mhyl^-naphthylhydraHnc-,  C„,H7N(Ci!H11)NH„  ia  formo 
when  an  alcoholic  solution  of  /3-naph thylhydrazine  is  beat" 
with  ethyl  iodide.  It  is  a  yellowish  oily  liquid,  which  becuau 
dark  coloured  in  the  air.  When  mercuric  oxide  is  added  to  it 
solution  in  chloroform  reduction  takes  place,  and  eth 
thylamine  is  formed,  the  constitution  of  the  hydrazine  bsw 
thus  shown.8 

Acetyl-^-mpktkylln^razi^. (_'ulH7^B..^n.CO.C\\,,'. 
by  boiling  the  base  with  glacial  acetic  acid,  and  fori 
less  needles,  melting  at  164 — 165°.  It  is  converted  i\ 
oxide  into  a  dark-coloured  oil,  which  probably  consist 
azonapbthalene,  CtpHr.Nj.CO.CHj. 

Btntzoyt-fl-napkthylhydraziTU,  C10H;.NK.NH.CO.«.' 
pared  by  the  action  of  benzoyl  chloride  on  the  hydrazine,  & 
crystallizes  from  hot  benzene  in  needles,  melting  at  I 

£hbc7izoyl-0-7tapkthylhydrcai7ie,  CI0HjNaH(CO.O(l  I 
produced  when   the   monobenzoyl   compound    is   heated  wn 
benzoyl  chloride  nearly  to  the  boiling  point  of  the  latMf, 
crystallizes  in  small  needles,  melting  at  162— 163°  (Hauff). 

Ethidcnc-p-naphtkylhydrazone,  C10HiN,H=CH.C}  I 
when    the    base    is    brought    together  with    acetaldehyde,  « 
izes   from   alcohol  in  tablets,  which    melt  al 
ome  coloured  yellow  and  brown  in  the  uir. 
■■  P-vaphthylhytlrazone  crystallizes  fi 

1   Kutvogel,  Anjutlai,  248,  90.  >  Pmimr,  Ber.  21,  t 

.  '253,  M, 
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fanm  in  elegant,  light-yellow  prisms,  melting  at  65*5*,  is  readily 

i  alcohol  and  ether  and  rapidly  deliquesces  in  the  air,  a 

:  >ured  oil  being  formed, 

d  0-naphiht/Vu/drantme   crystallizes  in  yellow 

which  melt  at  166"  with  evolution  of  carbon  dioxide. 

tfer  forms  slender  yellow  needles,  melts  at  131"  and 

..:■}<! i thindolecarboxylic  acid  and  £-naplith indole J  (sub- 

hich  will  be  subsequently  described)  on  heating  with 

me  i  hloride. 

ieacid  (3-naphthalmekydrazonc  is  formed  when  ,8-naph- 

tlirlliyilnizine    and    levuhnic   acid    are    brought    together    in 

solution.      Water   precipitates   it   in   the   crystalline 

but    the    crystals   soon   become   coloured    red   and 

poaure  to  air.     When  it  is  heated  to  180°  the 

■nbydride,  which  has  the  constitution  expressed  by  the  following 

formed : 

.CH, 

c10h.n/         /ch* 

\CO— CH„ 


■   latter   crystallizes   from    hot  alcohol    in   small,   white 
,  melting  at  119°, 

■  is  formed  by  the  combination  of  ethyl 
aate  with  naphthy [hydrazine  io  alcoholic  solution,  and  is 
[£t*ted  by  water  in  yellowish  crystals,  which  melt  at 
-130D.» 

■Xaphthylsemicarbazid,-,   C10HTNH.NH.CO.NHa,   is    formed 

a  urea  is  heated  with  ,9-naphthylhydrazLne  hydrochloride,3 

k  obtained  as  a  crystalline  mass  when  equivalent  amounts 

ssium   cyanate  and  /9-naphthyl hydrazine  hydrochloride 

ther  in  hot  aqueous  solution.     It  is  sparingly 

water,    more   freely  in    hot   alcohol,  from  which    it 

.11  plates,  melting  at  225V     When  it  is  heated  to 

I   ii  hours  with  dilute  hydrochloric  acid,  naphthazine, 

de,  C10H;.NH.NH.CS.NH„  is  pre- 
h<  ating  an  alcoholic  solution  of  /5-naphtliyl hydrazine 
ammonium  thiocyanate.     It  forms  crystals, 
Stochc,  AimaUn,  242,  36T. 
,  Bcr.  21.  2fl6fl. 
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melting  at  201 — 202",  and  is  insoluble  in  wat 

in  cold  alcohol,  and  readily  soluble  in  : 

Xi.ijihth)ilthwii'rh-i-.uii-,  C](III8N,.CS,  is  formed  wheu 

s  heated  with  hydrochloric  acid  to  180—140"; 


O10H7.NH.NH.CS.NH, 


. 


NB 


C.oHjNC  |       +  NH. 


It  crystallizes  from  dilute  alcohol  in  pearly  phtea 
253 — 254°.  and  differs  from  the  preceding  compound  in  not- 
reducing  either  Fehling's  solution  or  mercuric  oxide,    Wld 
its  alcohohc  solution  is  treated  with  bleaching  powder  *>!utMi. 
it  behaves  in  a  similar  manner  to  phenyl thiocarbizii 
precipitate  being  produced,  which  dissolves  in  ntlp] 
forming  a  dark  blue,  slightly  greenish -coloured  liquid,  wliiclitf 
decolourized  by  water  (HaurT). 

1 : ^-NaphthyUiydrazinmilphonie  add,  C10He(S<) ,H 
formed   by  the  action  of  stannous  chloride   on   a 
1  :4-diazonaphthaleiK-sulphonic  acid  : 


C„H,< 


i  +  SSnCl,  +  4HC1  i 


.NH— NH, 
0„H .(  +  2S»C1,. 

\SO,H 

It  forms  fascicular  groups  of  small  white  needles,  which  f* 
slightly  soluble  in  hot  water,  more  readily  in   ho1    i 
acid.      Fehling's   solution    J3   immediately   reduced 
wanning.     The  sodium  salt.  C10H0(N2Ha)SO8Na  +  4H,Olaj*' 
talltzes  from  hot  water  in  well-developed,  compact  pla' 

1  :  V-N(q>Mhftlntrhydruiinemttyhonw    acid     forma 

plates   or    groups    of    needles,    and    is    somewhat    m 

soluble  in  water  and  hydrochloric  acid  than  the  1  :  4 ■■■ 

It  also  reduces  Fehling's  solution   and    forms 

\.:H3)SOsNa+7H„0,  which  crystaili.- 

uedlea. 

]  ;  V-Nophlh«h ■■n.rhi/rfrtri    ■ 

■ 


a-o-HVDRJZONAPHTHALENE 


M  N".,Hj)BOaNa,  forms  yellow,  lustrous 
■  iblets,  and  ia  almost  insoluble  in  water,  whilst  the 
•ium  gait  is  moderately  soluble  and  the  ammonium  salt 
ry  readily  soluble,  so  that  the  last  two  can  be  used  to  detect 
B  presence  of  sodium  salts  in  neutral  solutions.  A  cold 
tanted  solution  of  the  potassium  salt,  for  example,  produces 
precipitate  even  in  a  solution  of  common  salt  diluted  with 
>  puts  of  water.1 


THE   AZOCOMPOUNDS   OF   NAPHTHALENE. 


a666  a-a-A:onitphth(tleTn:,  C10H7N— NC10IL,  is  formed  when 
1  part  of  fl-amidoazonaplithalene  is  dissolved  in  100  parts  of 
tkchol  of  95  per  cent.,  and  5  parts  of  sulphuric  acid  and  the 
alenlated  amount  of  sodium  nitrite  solution  gradually  added 
liquid.  The  mixture  is  then  boiled  for  some  time, 
mi  the  azonaph  thai  one  precipitated  with  water.  It  is  then 
dinlved  in  aniline,  from  which  it  separates  on  the  careful 
addition  of  alcohol  in  steel-blue  crystals,  whilst  it  crystallises 
6™  glacial  acetic  acid  in  alizarin-red  needles  with  a  bluish 
dxhroism.  It  melts  at  190°,  and  readily  sublimes  in  yellow 
yhtas,  which  become  cinnabar-red  when  rubbed.  It  dissolves 
m  dcohol.  Ac,  with  a  deep  orange-red  colour,  and  forms  a  pure 
Vn  solution  in  sulphuric  acid,  from  which  it  is  precipitated  by 
■ttcr.  If  the  sulphuric  acid  solution  be  heated  to  about 
omes  coloured  violet  and  takes  a  splendid  brick-red 


i-a-nylraamapththahiit,  C^H-NH  —  NHC10H;,  is  obtained 

iiic  dust  to  a  boiling  alcoholic  caustic  soda  sol  utioi 

:v   divided   azonaph  th  ale  ue  is  suspended,  until  the 

■  omes  colourless.     It  crystalbzes  from  hot  benzene 

lustrous  plates,  melts  at  275°,  and  does  not  alter 

ttttf  air  after  drying,  but  is  reoxidized  to  azonaph  thalene  in 

solution.1      Acids    convert    it    into   two   diamidodi- 

1  '  ,HrrNH.,).,,  in  the  same  manner  as  hydrazobeuzene 

'  oawxted  into  two  diamido-di phenyls  (Part.  III.,  p.  357).  It  is 

verted  into  a-naphthylamine  when  heated  to  130° 

^ionium  sulphide. 

ErilniMDn,  Jnnalcn,  247,  333. 

Xietiki  and  Goll,  fler.  18,  S9J  Uld  B252. 
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a-0-Azonaphihalene  was  obtained  by  Nietzki  and  G 
«-#-azonaphthaleue.  It  crystallizes  from  glacial  acetic  add  m 
dark  brown  plates  with  a  steel-blue  reflection,  melts  at.  136*, 
and  forms  a  violet -coloured  solution  in  sulphuric  acid.1 

Benzcneauha-wipktkol,    C„H,N=NC10HB.OH,    was    prepare! 
by    Typke    by    mixing   an    aqueous    solution    of    diazobeuioae 
nitrate  with  an  alkaline  solution  of  o-naphthoL*     Ac 
Liebermann,  144  grins,  of  o-naphthol  and  40  gnu. 
soda  are  dissolved  in  10 — 15  litres  of  water  and  hydrochloric  acid 
added  to  the  well-stirred  liquid  to  pi 
finely-divided  flocculent  mass.    A  tolerably  con 
of  129   grms.  of  aniline  hydrochloride  is   then   added  tfl  tbr 
neutral  liquid,  the  whole  cooled  with  ice,  and  a  aolo'1 
grms.  of  sodium  nitrite  in  280  cc.  of  water  added,  the  liquid 
being  stirred   for  15—30   minutes   after   the    addil 
nitrite.3     The  same  compound  is  also  formed  when  an  uqueoai 
solution  of  phenylhydrazine  hydrochloride  is  added  to  a-naplilho- 
quinone  suspended  in  glacial  acetic  acid,  whereas  the  formatifli 
of  a-neipkthoquinone  hydroxide  would  have  been  expected,  the 
constitution  of  which  is   represented  by  one  of  the  followinf 
formula?  : 


C'oH5NH.N=C10HoO 


VN.NH.C.I 


This  substance  must  either  undergo  molecular  change  u 
benzeneazo-<x-naphthol,  or  else  be  tautomeric,  as  indeed 
reactions  seem  to  indicate.* 

Eenzeneazo-a-naphthol  is  freely  soluble  in  hot  glat 
acid,  sparingly  in  hot  alcohol,  from  which  it  crysta 
small  dark  needles  with  a  bluish  metallic  lustre 
separates  from  hot  benzene,  in  which  it  is  a] 
soluble,  in  flat  needles  or  plates  with  a  fin 
which  transmit  red  light     It  melts  and  froths  up  at  20tl',  ud  | 

.;.]i>h-!>inwn  solutions  in  caustic  soda,  ami 
baryta  water.  Its  alkali  salts  separate  out  on  the  i 
of  solutions  containing  an  excess  of  alkali  as  resin 
which  gradually  become  crystalline. 

u  tzo-a-naphthol    methyl    ether,    C,,i 
obtained    bj 

1  Ni.'...  JO,  Ml 

1  flrr.  10.  157«, 

■ 


Jar   aggregates  of  small  crystals,  whilst  the  ethyl 
"zes  in  brownish -yellow,  long,  lustrous  needles. 

o-a-naphthol   forma  a  violet-blue   solution  in  sul- 
and  combines  with  acids  to  form  unstable  salts,  in 

probablv   present  as  the   phenvlhydrazone  group. 

■  ,.H5(NH3C1)NC10HU0  +  6HsO,  crystallizes 

]  in  small,  bluish  needles  with  a  metallic  lustre,  and 

acetic  acid  in  long  matted  needles  with  a  goldeu- 

e  lustre. 

a-aT-Utrahydro-a-naphthol,  CoHs.Na.C^H^OH),  is 
m  diazobenzene  chloride  and  an  alkaline  solution  of 
1;  it  crystallizes  from  dilute  alcohol  in  beetle- green 
i  a  metallic  lustre.  The  sodiwn  salt  of  its  mil- 
prepared  from  sulphamlic  acid,  is  soluble  in  water. 
it    crystallizes    in    small    plates    with    a   bronze 

o-fl-napltthol.  was  prepared  by  Liebermann  in  a 
iner  to  the  et-compound ;  it  crystallizes  from  hot 
a  the  solution  is  rapidly  cooled  in  long  plates  with  a 
lustre,  and  on  gradually  cooling  in  long  needles  with 
Je-green  lustre.  It  melts  at  134",  and  can  be  distilled 
d  in  small  quantities.  It  differs  from  the  o-compound 
soluble  in  aqueous  alkalis,  but  dissolves  in  strong 
le  solution  in  hot  hydrochloric  acid  deposits  beetle- 
lies  on  cooling,  which  lose  acid  and  become  red  on 
>  the  air.  It  forms  a  magenta-coloured  solution  in 
icid.  Stannous  chloride  and  hydrochloric  acid  reduce 
_  and  amido-/S-naphthol. 

■  i_n.it  possess  the  properties  of  a  phenol,  Liebermann 
i  tii.-  following  constitution  : 


/\/\ri 


i'l  ii'it  to  be  identical  with  j3-7iapktho<piimmephenyl- 

by  Ziucke   and    Bindewald,  as    the  latter  substance 

it   alcohol   iu  long,  deep  red,  golden  lustrous 

188*,  and    forms  a  violet-red  solution  in  sul- 

1  Bamberger -nd  Bordt,  Ber.  23.  2ifi. 
-PAKT   VI.  8 


phuric  acid.     They  therefore 
constitution : 


that  this  compound  has'l 


0— NCeH5 


C„H 


w 


According  to  this  view  the  isomerism  is  due  to  the  differ 
positions  of  the  substituted  groups,  and  this  was  proved 
Zincke  and  Rathgen,  who  showed  that  whereas  benzeneazc 
naphthol  is  converted  hy  reduction  into  a-amido-£-napht 
^-naphthoquiiiiniq.ditnylhydrazone  passes  into  £-amid< 
naphthol,  whilst  nitric  acid  converts  the  former  into  dinint 
naphthol  and  the  latter  into  dinitro-a-naphthol.1 

If  the  quinones  are  looked  upon  as  ketones  the  isomer 
of  these  two  compounds  will  he  expressed  by  the  folloi 
formula! ; 

N— NH.C.H,  C.H.— NH— N 

II  II 

,C CO  ,C0-€ 

N-CH=CH  ^CHrrCH 

Weinberg,  however,  found  that  benzeneazo-/?-naphtho!  yi 
an  ethyl  ether  on  beating  with  ethyl  bromide  and  cai 
potash,2  and  it  has  also  been  found  that  when  it  is  b" 
for  a  considerable  time  with  acetic  anhydride  the  <w 
CH8.CO.OC1(1HeNs,CflHSI  is  formed,  which  crystallizes 
alcohol  in  deep  orange -coloured  scales  and  melts  at  llT.1 
acetyl  group  is  proved  not  to  be  combined  with  nitrogen  b; 
fact  that  no  acetanilide  is  formed  on  reduction,  but  the  a 
group  is  removed,  and  aniline  accompanied  by  amu 
naphthol  obtained.  A  portion  of  the  benzenehydrazo-/9-napl 
HO.C10Hfl.NH.NH.CfiHfl,  which  is  first  formed,  is  simultane 
converted  into  the  isomeric  diamidnplieuylnaphthol,  whie 
the  following  constitution : 

CaH,.NH3 
JOB 


CioH6< 

1  Bet.  19,  2482. 

'  Meld oln  and  East,  Journ.  Chum.   Soc, 
Journ.  Chtm.  Hoc.  1889.  1,  1H  and  60S. 


NH2 


V NAPHTHALENE 


&a  a  hydroxy! 

mentioned    that     1 -thiocarbamido- 
'■■■  'I  together  witli  cf»flviiiiilido-/3-iiap]it]nil  when 
.,!.■  ■.  is  heated  with  carbon  disnlphide.     This 
i  U  most  simjily  explained  by  assuming  that  the  benxeua- 
■  reacts  in  thia  ease  aa  a  hydroxy]  derivative  : 

xOH 

+  ZCS,  =  CS=NCeH.  +CWH.<  +  2S. 

X=".  NN=CS 

■  latter  compound  is  then  converted  into  thiocarbawiido- 

.  which  reacts  with  the   aniline  residue,  carbauilido- 
■  rmed  : 


r/° 


r.,SH+=N.C,Hs-C„H,f 


/    \c.NH.C,H,  +  S. 


u-baniido-B-iiaphtho!   and  carbanilido-a-iiapLtliol  can 
r  be  obtained  by  this  method  from  j3-napltthoquinone- 
Bjydraione,    bo  that    this  substance   can  also  react  as  a 

^lit-dihydroxynaphHutlme,    C„Ht,Na.C10Hs(OH),. 
■icliiiii  ,,{'  diazobcuzene  chloride  on  a  solution 

■  aphthalene  in  caustic  soda.  It  forms  splendid, 
t,  blackish  -green  needles,  with  a  strong  metallic  lustre,  ia 
lily  soluble  in  hot  alcohol  and  benzene,  and  melts  at  220°. 

■  beel-blue  needles,  melting  at  181°,  and  its  ethyl 
9-iUrk  green  cubical  crystals  with  a  strong  metallic  lustre. 

.  ■  13T1 

■.■  .■I'-'ji/ttho-ivs/iivini/t, 

'il  ,,  is  for '1  when  phenylhydrazine  is  added 

hydroxynaphthoquinone  in  dilute  alcohoL     It 

:.  iwish-red    lustrous  needles,  which  melt  and 

onaiderable  frothing  at  218 — 220V  Zinckeaud 

■    that   thia   substami  ■  <:,t/n»/iiiwin-- 

■  lHNHX  =  (.,„lH.(OH).  since  dilute  alkalis 

solution  which  only  contaii atom 

from  alcohol  in  slender  reil 


-  17.  1806;  21.  8200;  So  :  :■■....  /■■■...  22.  I 
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needles;  the  barium  salt,   (C1(;H1.;,N..,Oi).,Ba -i- 10H.O,  sepanw* 
from  a  large  amount  of  hot  water  in  yellowish-brown  I 
plates  with  a  golden  lustre  or  long  flat  red  plates,  irbi 
almost  black  on  heating  without  losing  their  lustre. 

The  ethyl  ether,  C10H11NiO(OCaH5)I  ia  formed  by  1. 
potassium  salt  with  ethyl  bromide  and  alcohol,  and  crystxllis* 
in  yellowish-red  needles,  melting  at  172 — 173°. 

Zincke  and  Thelen,  by  boiling  be nzeneazodi hydro xyriapbtU- 
lene  with  acetic  anhydride  obtained  the  mtma 
(O.CO.CHs)OH,  which  crystallizes  in  red.  lustrous  a 
melts  at  178 — 179°;  whereas  Kostanecki  found  that  wfc 
acetate  is  also  added  the  diacetate,  C0Hs.Ns.CI0H6(O<  II  l 
formed.     This  substance    crystallizes    from    alcohol  in  roselt*- 
shaped  aggregates  of  needles,  melting  at  122 — 123°. 

XUn^iihai-^inoiin'jihth-oi-cmreiitol,  C'aHB.N„.C, ,,H(< ' 
was   obtained   by    Kostanecki   by   pouring   a    faintly  alkaliM 
solution    of    phenylazonaphtboresorcinol    and    sodium    uitrtM 
into  dilute  hydrochloric  acid.     It  crystallizes  from  diluW  acetit 
acid    in  lustrous   brownish-red   plates,   which    are 
soluble  in  water  and  alkalis,  and,  probably  f->r  this  reason,  dj* 
mordanted  fabrics  only  very  faintly.     On  reduction  with  tin  uJ 
hydrochloric  acid  it  is  split  up  into  aniline  and  amidoti 
naphthalene,  which  is  rapidly  oxidized  to  naphth&Ienic 

P-XaphtkaU-TuasQ-p-naphthol,  C1(JMT.N2.C10H„.OH. 
obtained  by  the  diazo-reaction  from  £-&midoi 
is  also  Conned  by  the  action   of  ,8-dia/o  naphthalene  i 
/9-naphthol.     It  dissolves  readily  in  warm  aniline,  and  separ»W 
on   the  addition  of  alcohol  in  elegant  reddish-brown 
which  melt  at  176°,  and  sublime  in  golden  lustrous  m  ■ 
solution  in  sulphuric  acid  is  coloured  reddish-violet1 

2667   Baizeneaso-a-nafhthylamine,     CBH     ' 
obtained  by  Griess,  who  termed  it  diazobenzen 
by  adding  a  solution  of  diazobenzene  nitrati 
tion    of  a-naphtbylamine.3     The.  fi  ■  .i  by  ca—— 

1 10  Msli,  crystallizes  in  ruby-red,  lustrous  prism* .  .■ 
solution  in  alcohol,  which  i«  coloured  &  bright  violet  by 

B\ "  Km  a  K-a-naphthylam  tin     h  y<h-  ■ 

forms     lustrous    steel-blue    needles 

oolour  to 

■ 

lizes  from 

1  Slot 


[TAFHTHYLAMIilKAZOBEXZENESTJLPHONIC  ACID      26] 


iiby-rod  by  transmitted  light  and  are  scarcely  soluble  in 

«*M}HUftybmuu     sulphate,    (ClflHiaN3)^0(H,  + 
...    microscopic   needles,   which  are   only  very 
1   soluble    in    water,   and   form   a   carmine-red   coloured 

ydro-a-napkthyiamint,  C0Hs.Ni.C10H|0.NH!,  is 

d  by  adding  i(i--t(^ral]_ydro-a-naphthylamine  hydrochloride 

solution  of  diasobenzene  chloride.      The  hydrochloride 

tallizes  &um  alcohol  in  steel-blue  needles,  which  form  a  port 

oration  in  alcohol.* 

.  (•.^K^)Aoniea«rf,CflH4(SOjH)Nt.CjBH0. 
I  formed  when  equivalent  amounts  of  ;>-diazobenzeue- 
nic  acid  and  a-naphtliylamme  hydrochloride  are  dissolved 
r  and  the  solution  heated  to  boiling  after  standing  for 
It  crystallizes  in  brownish -violet  microaeopio 
i.  only  slightly  soluble  even  in  boiling  water.  lis  salts 
I  well,  and  form  aqueous  solutions  which  even  when 
i  orange-red  by  caustic  potash,  and  magenta 
I  acids, 

I  formation  of  this  acid  serves  as  a  reaction  for  nitrous 

more  delicate  than  that  given  by  m-diamido- 

■  solution  which  contains  only  a  mere  trace  of 

,  wit!  a  little  sulphuric  acid  and  sulphanilic 

1  after  about  ten  minutes   a  few  drops  of  a  colourless 

of    naphthylamuie    sulphate   added,   the  liquid  soon 

•  coloured  a  fine  red. 

s  a  very  striking  experiment  to  detect  the  presence 
i  acid    in  saliva  in  this  way,  and  is  well  fitted  by  its 
pitchy  to  serve  as  a  lecture  demonstration.     The  test  should 
pntad  00t  in  a  tall  glass  cylinder  placed  on  a  sheet  of  white 
W  near  a  window,  and  the  saliva  should  be  previously  diluted 
mes  of  water.  If  the  reagents  mentioned  above  are 
it  soon  becomes  coloured  a  deep  magenta  red."3 
/tunic  acid  has  been 
[ro-a-naphtby  Ian  line,  and  forms  reddish- 
US  Bakes,   with   a  green   metallic   lustre,   soluble   in    water 
&  i  dark    ornnge-red    colour.     The   sodium,  salt  crystallizes 
1*W  orange-red  tablets,  with  a  diamond  lustre  (Bamberger 


1  times,  Btr.  \1,  «fl 
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Jffydroxybe7izeneaz(ha-7iaphihylamine9  CeH4(OH)Nr0liE^NBt ' 
+  SHfi,  is  formed  when  very  dilute  solution*  of  phenol,  *  ; 
naphthylamine  and  potassium  nitrite  are  mixed.  It  aystaBiies 
in  orange-coloured  fascicular  groups  of  needles,  which  lose  water 
on  heating,  and  melt  at  170°.  Its  sulphate,  (Cl9H.^( fi)^)^ 
+  6H20,  forms  green  needles,  and  yields  a  blue  solution  in  alcohol 
(Weselsky  and  Benedikt). 

Benzeneazo-/3-naphthylatnine,  CcH6.NrCl0H6.NH1,  is  fanned  j 
when  diazobenzene  sulphate  is  brought  together  with  0-naphthjl- 
amine  in  alcoholic  solution,  and  crystallizes  from  dilute  akohol 
in  light  red,  long,  slender  needles,  but  from  absolute  alcohol  in 
bright  red,  rhombic  tablets.  It  melts  at  102 — 104°,  and  forma* 
blue  solution  in  sulphuric  acid,  from  which  it  is  precipitated  by 
water.  Alcoholic  hydrochloric  acid  dissolves  it  with  production 
of  a  dark  bluish-red  solution.  These  colourations  are  probably 
due  to  the  formation  of  unstable  acid  salts.  On  boiling  witk 
dilute  sulphuric  acid  it  decomposes  into  phenol  and  £-naphthjl- 
amine,  and  is  reduced  in  alcoholic  solution  by  zinc  dust  and 
acetic  acid,  ?with  formation  of  1 : 2-diamidonaphthalene  and 
aniline.1  It  is  a  weak  base,  the  salts  of  which  are  decomposed 
by  water  and  alcohol,  and  form  violet  solutions  in  an  excess 
of  acid.  The  hydrochloride,  C16H1SN3,  HC1,  separates  out  in 
yellowish  needles  on  the  addition  of  hydrochloric  acid  to  a 
solution  of  the  base  in  acetic  acid.2 

When    an  acetic  acid  solution  of  the  base  is  heated  with 
i\jceticanhydTide,bc?izcncazo-l3-a£cto7Mphthal^ 
(CO.CH3),   is  formed ;   it   crystallizes  from   alcohol    in   small 
red  needles,  melting  at  152 — 153°,  and  is  reconverted  into  ben- 
zeneazo-y8-naphthylamine  by  boiling  with  alcoholic  potash. 

This  compound  was  formerly  termed  benzenediazo-#-n&ph" 
thylamine,  because  it  so  easily  decomposes  into  phenol  and 
yS-naphthylamine.  It  is,  however,  much  too  stable  for  a  diazo- 
compound,  and,  as  is  shown  by  its  oxidation  product,  which  *  j 
described  below,  can  be  most  easily  looked  upon  as  bcnzcTithydf*' 
zwxidonaphthalcne,  with  the  following  constitution,  which  read2j 
explains  the  formation  of  1 : 2-diamidonaphthalene : 


/\/\_£h>NC«Hs 


1  Lawson,  Bar.  18,  796. 


/\/\ 


or 


NH 

N— NH.CJH, 


*  Zincke  and  Lawson,  Bsr.  ftQ,  IP 


impounds,  and   must  therefore 
ido-groop,  speak*  againsl    thin  view,  and  it  is 
.  •  substance  presents  another  instance  of  (auto- 
nomic acid,  benzeneazo-/3-phenylnaph- 
averted  into  an  ammonium  base  of  the  formula 
^Njf'H,  the  constitution  of  which  is  not.  known.     When 
base  ■■  heated  with  caustic  potash,  benzene- 
ihthjdamine  is  regenerated,  and  a  base  of  the 
N,0  formed.1 
hen   he nzeueaao-/?-naphthyl amine   is  heated  to  140°  with 
tldehvde,  combination  takes  place,  and  a  triaziw  de.riwtivt 
pud: 


,NH 
Z]  +OCH.C0H5  =  CI0H/  |  '  +H,0. 

\»— XH.CA  XN— N.CaH6 


,N— CH.C.H, 

1     1 


Hit*  substance  separates  from  alcohol  as  a  snow-white  micro- 
sjAalline  mass,  melting  at  193".* 

formed  when  a  solution  of  diazobenzene  chloride  is 
Buied  with  a  cold  alcoholic  solution  of  benzylidene-yS-naphthyl- 
pnme,  wat*r  and  ammonia  then  added,  and  the  precipitated 
•ubtuncc  heated  with  acetic  acid  for  a  few  minutes.8 

.  i&wBEmapUAa&M  talphate,  CBHe.Na.Cl(,Hl).Ns.S04H, 

■  hen  the  azo-compound  is  dissolved  in  glacial  acetic 

sod.  sulphuric  acid  added,  and  nitrogen  trioxide  passed  through 

At  Squid.     On  the  addition  of  ether  and  absolute  alcohol  it  is 

I  fnapitued  in  brown 

^^^^^mtaV  is  obtained  ia  a  similar  manner ;  when  bromine 
**«r  is  added  to  its  solution,  the  fifrbroi-iitl?,  C„HS.N!.CWHI,. 
t'"rmed  in  small,  light-red  needles. 
be  added  to  the  acetic  acid  solution  of  the  chloride, 
ttrcgea  is  evolved  and  benzeneazo-#-naphthol  separates  out. 

obiatonapUhaletu  hydride,  CBHs.Ng.C,ftHaNsH,  is  ob- 

■bied  by  the  addition  of  stannous  chloride  to  the  cooled   solu- 

be  chloride,  and  crystallizes  from  alcohol  in  colourless 

Mtrctu   needles,   melting  at    204 — 205°.     It    is  converted  by 

:.    the  /'■  rbromtde,  and  by  nitric  acid  into  the  diazo- 

,  ■  Union,  B*r.  20,  117B;   Zincke,  Bit.  23,  Wit. 
23,  508. 

~    K  See.  1890, 1,  32a. 
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■nitrate ;  on  heating  with  acetyl  chioi  i  i 
CioHo.Nj.CO.CHj  is   formeii,   which   crystal!... 
in  very  lustrous   needles,  melting    at    137—: 
Lawson). 

P$eudo-phettylcmmidbnapkthal<m«,   <^,HB\:!C10Hfl,  is  | 
by  dissolving  benzeneazo-,S-naphtliylamiue   in   hot  » 
and    gradually    adding   a    concentrated     aqueous     solui 
chromium  trioxide  : 


It  crystallizes   from  hot  glacial   acetic  acid    iu   slei 
needles  united  in  nodular  masses,  and  mtdts  at  107 — 108 
centrated  sulphuric  acid   dissolves   it   without   decompu 
and  reducing  agents  are  also  without  action  U|>ou  it  c 
heating,1 

Bruzcjimzo-fi-plu'v i/hi«j>!i//i i/i<< hi :>i-:.   OffifNydpH^N 
is  obtained  by  the  action  of  diazobenzene  chloride  on  p 
naphthylamine  and  by  that  of  aniline  on  phenyl -/3-naphthvli 
samine.4  It  crystallizes  from  hot  acetic  acid  in  small  Ills 
red  needles,  melting  at  1+1 — 142°.     Stannoui 
it  to  aniline  and  1  :  2-pbenyldiamidonaphthaleiic. 

Pkenyliaitiiii/oiMji/if/i'ili/ii-,  (J1()He.NsCeHei  is 
action   of  sodium   nitrite   on   a-amido-yS-phenylnaphthyt 
suspended  in  glacial  acetic  acid  : 3 


CvPt- 


Mi., 

NHCeH8 


N 


NNC8H, 


It  crystallizes  from  hot  alcohol  in  thick  white  needles,  and 
glacial  acetic  acid  in  prisms,  with  a  vitreous  lustre,  is 
insoluble  in  water,  and  melts  at  149 — 150".     It  duo 
difficulty  in  concentrated  hydrochloric  acid,  but  is  at 
precipitated  by  the  addition  of  water.     This  substance  read** 
forms  addition   products   with    the  alcoholic   todidi 
■  im   bases  which    p« 

1  Ziucke,  Bar.  18,  M132. 

•.:■[  l,,«y,„  Br,  20,  110]  :  B«  ri 

L  Annaln.  855,  3*S. 
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compounds.     The-  following  have  been  prepared. 
ml  of  their  derivatives: 

Melting-point. 
nylnaphthaleneazammoniuin  iodide, 

>'IIS)I,  colourless  needles     ....     196 
y  lnapht  bale  n eazam mon i urn  iodide, 
^HjXC^HsJI,  almost  colourless  needles     .     102* 

■//1Miv/-r^('«t-,CaH1(OH)N2.C10H8.NH![ 
when  a  concentrated    aqueous    solution  of  o-di&zo- 
mixed  with  au  alcoholic  solution  of  /3-naphthylamine. 
i  from  alcohol    in    slender  red   needles,  and  from 
i  well  developed  dark-red  plates  with  a  green  metallic 
ich  melt  at  192 — 193°,  and  are  insoluble  in  water  but 
i  alkalis.     When  its  solution  in  acetic  acid  is  heated 
anhydride,  the   compound    CgH.fO^NjC^Hn.NH 
is  formed,  which  crystallizes  on  cooling  in  small  red 
letting  at  198".     A  second  acetyl  group  could  not  be 
The  behaviour  of  the  oxidation  product  which  is 
below  shows  that  the  acetyl  group  is  combined  with 

j  atom  of  the  amido-group. 
o-hydroxybenzeueazo-^-naphthylamine  is  heated  to 
1  with  concentrated  hydrochloric  acid,  it  decomposes 
en.  catechol  and  /9-uaplithylamine,  and  it  is  converted 
iamidonaphthalene  by  reduction  with  zinc  dust  and 
i 

h£niylazimidonaphthal>:it<:,  ( ',,H4fOH)N:1C10HB. 
I  by  the  addition  of  lead  dioxide  to  a  hot  alkaline 
the  foregoing  compouud,  which  must  therefore  be 

-  iff/ i/t/ntiitti ith>niq<hthal-?M : 


l/ 


Ml 


C„H/  |      NH.CBH4.OH  +  O  = 


C^H,^  |  \NC,HrOH  +  HsO. 


from  alcohol  in  white  silky  needles,  soluble 
solution,  and  is  not  attacked  by  acetic  anhydride 
■:i  heating. 

1  Sulu,  fisr.  18,  8125, 


266  NAPHTHALENE  DERIVATIVES 


p-Hydroxybcnzencazo-ff-naphthylamine  crystallizes  from  glacial 
acetic  acid  or  benzene  in  flat  red  prisms,  melting  at  192— 19?. 
Its  acetyl  compound  forms  red  lustrous  needles,  which  melt  at 
218°.     On  decomposition  with  hydrochloric  acid  it  yields  qninol 
and  /8-naphthylamine. 

p-Mcthoxyhaizenwzo-l3-naphthylamin€iC^J@ 
is  prepared   from   diazo-anisoil,   and   crystallizes  from  alcohol 
in  dark  red  monosymmetric  prisms,  with  a  metallic  lustre,  whk4 
melt  at  133°.     Its  acetyl  compound  forms  red,  strongly  lustrom 
needles,  melting  at  198 — 199°. 

Pwiirio-p-hydroxyphenylazimidmapkthalene  crystallizes  from 
glacial  acetic  acid  either  in  slender  asbestos-like  needles,  hard 
opaque  nodular  masses,  or  thick  clear  pointed  needles.  On  re- 
crystallization  the  needles  are  converted  into  nodular  masses  and 
these  finally  into  the  pointed  needles.  All  three  forms  melt  at 
198 — 199°.  On  boiling  with  acetic  anhydride,  the  compound 
C6H4(OC2H3O)N3C10H6  is  formed,  which  crystallizes  in  long 
silky  needles  or  thin  plates,  and  melts  at  164 — 165°. 

The  following  azo-compounds  have  been   prepared  by  the  i 
action   of  the  diazo-chlorides   on   the  respective  bases.    lib  \ 
benzeneazo-y8-phenylnaphthylamine  they  are  all  converted  hj 
oxidation  with  chromic  acid  into  ammonium  bases.1 

Melting-point 
^-Tolueneazo-/3-phenylnaphthylamine, 

C10HC(NHCGH5)N2C7H7,  coarse,  deep-red,  lustrous 

needles 120° 

Benzeiieazo-/3-tolylnaphthylamine, 

C10HH(XHO7H7)N2C6H5,  long,  deep-red,   lustrous 

needles ,    .    .        152° 

Benzeneazo-ayS-dinaphthylamine, 

Cl0H0[NH.C10H7(a)]NjC0Hfl>  woolly  red  needles     .        HoT 
a-Naplithaleiieazo-/3-pheiiylnaplithylamine, 

C10Ha(NHCcH6)N2C10H7,  dark-red,  lustrous  needles       140e 
/3-Naphthaleneazo-/3-phenylnaphthylamine, 

C10H0(NHCCH5)N2C10H7,  long,  slender,  brick -red 

needles 154 — 15* 

Benzeiieazo-/3/3-dinaphthylamine, 

C10H/NHC10H-)N2C10H7,  red  needles  and  plates  .        139" 


In  addition  to  these  the  following  have  been  described 
Fischer  and  Hepp  : 2 

1  Matthes,  Bcr.  23,  1325.  s  Annalcn,  256,  266» 


1 
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..:-i[;i].ilitliylaraine, 
■  'X^',.H,  red  tablets  or  columns    . 
a-naphthylamine, 
HCoHJNjCbHj,  flat  scarlet  red  plates  .    . 

• .  >  i :  i  [  i  i  j  t  h  v  lamine, 
HC'-H^N.C.H,,    'red     plates     with    Line 

rtn 

a-  dinuph  I  h  vlaniine, 
HCj0HT)NtCeH(1ahort  orange-red  columns 


12.s; 


naphthalan-,    C10HT.Ng.Cl0HIJ.NHj,   was   oh- 

t'lmn ■),   and   Perkin,  who  named   it  azodinaphthyl- 

ulding  a  solution  of  1  molecule  of  caustic  potash  and 

«f  sodium  nitrite  to  a  solution    of  2  molecules  of 

hydrochloride.'     It     is    also    formed    when 

-    passed    into    a    hot  alcoholic    solution  of 

■  i-    when    t  I  m  ■    hitter    is    lii.'iiteil    with    sodium 

In    order   to   prepare  it,  a   molecule  of  potassium 

added  to  a  moderately  dilute  solution  of  a-tiaphthyl- 

■  ride,  ami   the  solution  then   nw.de  faintly  alka- 

ar bonate;8    or  solutions  of  equal  molecules 

naphthalene  chloride   and    a-naph  thy  Limine   hydro- 

he  liquid   neutralized   with   sodium 

!■■■  ■  i u. 1 1.1    li.;|.M'  is  insoluble  in  cold,  slightly  soluble 
Btallizes  from   hot  alcohol   in  well  developed 
Ilea   with   a  green    metallic    lustre,   melts 
I  can  he  volatilized  almost  without  decomposition. 
and  wool  a  fine  orange-red,  and  is  converted  by  the 
a  and  hydrochloric  acid  into   w-naphthylamine  and 
b&lene,      It  forms  a  dark    green  solution,  the 
changed  to  deep  blue   by  the  addition  of  a 
.  ml  into  a  rich,  deep  violet,  by  a  further  quantity. 
Colouration  is  also  produced  when  hydrochloric  acid  or 
trong  acid  is  added  to  the  orange-red  alcoholic  solu- 
te base ;  alkalis  or  a  large  excess  of  water  restore  the 
his  behaviour  depends  upon  the  formation  of 
j,  and  is  best  shown  by  dipping  silk  which  has  been 


Amutlen,  140,  328  ;  Lecco,  Brr.  7, 
'  Mm-tius,  Zcd/ah.  1866,  138. 

1  I'ji-iliiiiikT.  Btr.  22,  MB. 


139,  104;  see  also  Clinj.ii 
18,  W 
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dyed  witb  the  base  into  hydrochlo 

for  a  considerable  time  with  water.     When  a  small  •, 

hydrochloric  acid  is  added  to  a  cold  alcoholic  solul 

base,  the  latter  retains  its  orange-red  colour,  and 

deposits   fiat,  gold  en -brown  lustrous  prisma  ol 

If,   however,  a  tenth  of  a    volume   of  strong 

diluted    with    mi    equal    volume    cf 

alcoholic  solution  of  the  base,  the  liquid  becomes  ■ 

coloured,  and  dark  purple-red  crystals  of  C^H^N  H<  H  BSfl 

out  on  cooling ;  finally,  when  hydrochloric  acid  is  used  in  «i 

yellowish -brown   crystals,  with  a   greenish   lu 

composition  C20Hi6N3.2HCl.  are  deposited.     The  las) 

are  partially  converted  into  the  one  first  described  by  recryihJ 

Hzation  from  alcohol, 

When  sulphuric  acid  is  added  to  either  a  cold  or  a  i , 
of  the  base,  the  sulphate,  (C^H^N^SO^Hj,  separat-- 
violet  liquid  in  greenish-brown  crystals,  with 
which  form  a  red  solution  in  alcohol.     The  acid  salt  could 
be  obtained  in  crystals. 

Tetrahyrtro-a-amidoaztmaphtkal-ene,  C10Hu.Nt.<  ',,,11. ..Nil.. 
obtained  by  the  action  of  a-naphthylamine  on  rliazotJBM  M 
hydro-a-naphthylamine,  and  crystallizes  from  alcohol  in  rift 
brick-red  needles,  which  melt  at  135°,  and  form  a  red  aolu 
in  alcohol  (Bamberger  and  Bordt). 

a-ff-Amidoazonapkikalme  is  formed  when  /3-naph- 
hydrochloride  is  triturated  with  the  necessary  amount 
chloric  acid  and  30  parts  of  water,  sodium   I 
everything  has  dissolved,  and  a  solution   of  a-naphihyli 
hydrochloride  then  poured  in ;  on  standing  foj 
hydrochloride  separates  out  in  brownish-^- 
free  base  crystallizes  from  alcohol  in  yell- 
which  melt  at  152",  have  no  metallic  lustre,  and  MS  I 
than  the  o-compouud.     It  forms  a  violet-' 
sulphuric  acid,  and  its  salts  have  a  redder  shade  t  hi 
the  a-componnd.1 

0-AmidtMuonaphthnlcne  is  formed  by  the 
naphthalene  chloride  ou  /9-naphthylamine,   i 
aniline  or  xylene  in  red  needles,  melting 
violet-coloured  solutions  in  strong  ■■■  ■■ 

base  than  the  a-coi 
stannous    chloridi 


mli-ii.',      Its  iio.-ti/l  •:<  'in/ •oiniit  crystalliz 

s  melting  :ii  218°.' 
diazo-chloride  is  only  stable  in  acetic  acid  solution,  and 
rated  by  rite  addition  of  water  into  #-naphthaleneazo- 
i;tlnil.  Stannous  chloride  reduces  the  diazo-chloride  to 
!10HrNjC|OH^N,H,  which  crystallizes 
idles  melting  at  202 — 204°,  and  is  converted  by  nitric 
o-nitrate,  and  by  bromine  into  the  perbroniide 
■.■  and  Law  son). 

I'jihlhoknr,  (C^Hfl.NHjjjjNjO,  is  formed  when 
iholic  solution  of  j3-amido-a-nitrosonaphthaiene  (p.  243), 
with   acetic  acid,   is  allowed   to  stand  with   phenyl- 


KW 


Ml. 


N\ 

|    >0  +  H„0. 


C10He^ 


Mi. 


>  from  dilute  alcohol  in  matted  red  needles,  melts 
:I — 123?,  and  readily  dissolves  in  concentrated  sulphuric 
torn  which  it  is  reprecipitated  by  water.* 


AZO-COLOURING    MATTERS. 


■  .  of  these  substances  has  already  been  briefly 
i  ■  fttft  III..  ]>.  359).  Their  preparation  received  a  new 
t  when  Caro  in  1877,  by  the  application  of  naphthionic 
i  place  of  sulphanilic  acid,  which  bad  up  to  that  time 
mpJoyed,  prepared  the  first  commercially  valuable  red 
nowu  by  the  name  of  fast  red.  The  use  of  other 
c  acids  of  the  naphthols  and  naphthylamines,  especially 
t  /J-ooropoiinds,  soon  led  to  the  preparation  of  a  great 
r  of  azo-dyes,  whose  shades  run  over  the  whole  gamut  of 

i  scarlet  and  the  deep  shade  of  purt  wine. 
the    same    year    Caro    and    Sebnuibe    showed    that   the 
,  be  converted  into  diazo-com pounds 
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which  in  their  turn  combine  with  phenols,  &c,  to  form  diaa»- 
compounds  i.e.  containing  the  group  — N:=N —  twice  oto; 
and  such  disazo-colours,  on  account  of  their  great  dyeing  poier, 
soon  received  technical  application.  The  first  example  is  BiebriA 
scarlet,  discovered  by  Nietzki,  and  many  others  are  now  known, 
varying  in  colour  from  light-red  to  bluish-black. 

Only  the  most  important  colouring  matters  derived  ftom 
naphthalene  will  here  be  described.  For  further  information 
reference  may  be  had  to  the  works  cited  below.1 

a-NaphtJwlazobcnzcne-m-sulphonic  acid,  C10Hft(OH).XrCaHf 
SOsH,  was  obtained  by  Griess  by  mixing  alcoholic  solutions  of 
a-naphthol  and  m-diazobenzenesulphonic  acid,  and  adding 
hydrochloric  acid  to  the  orange-red  solution.  It  crystallizes  in 
very  small,  blackish-green  plates,  which,  when  rubbed  to 
powder  on  a  watch-glass,  appear  golden-yellow  by  reflected  and 
violet  by  transmitted  light ;  it  is  moderately  soluble  in  hot 
alcohol  and  water.2  Its  sodium  salt  is  known  as  Mdawir 
orange  I, 

The  isomeric  substance  prepared  from  jS-naphthol  fonni 
small  needles,  which  show  a  golden  lustre  when  powdered,  and 
appear  red  by  transmitted  light.  Its  sodium  salt  is  known  ai 
Met  anil-orange  II 

a-Najyfttholazuhciizciw^y-sutyJwnic  acid  is  precipitated  by  hydro- 
chloric acid  from  its  sodium  salt  in  black  plates.3  This  salt,  which 
was  discovered  by  Roussin  and  Witt,  is  known  by  the  names  of 
a-Xa])hthol  orange,  Orange  /.,  and  Tnqwolin  000,  No.  I.4  It 
dves  wool  and  silk  in  an  acid  bath  a  red  shade  of  orange,  hut 
has  little  value  as  a  dye  since  its  colour  is  changed  to  carmine- 
red  by  alkalis.  It  is,  however,  employed  for  the  preparation 
of  a-amidonaphthol  and  a-naphthoquinone.  On  the  small  scat 
it  can  be  easily  prepared  by  dissolving  33  grams  of  a-naphthol 
and  2C  grams  of  caustic  potash  (fused  sticks)  in  2*5  litres  of 
water  free  from  lime,  and  running  this  in  a  thin  stream  into 
a  second  solution  made  up  by  mixing  a  solution  of  20  grams  of 
potassium  nitrite  in  800  grams  of  water  with  one  of  40  gran* 
of  sulphanilic  acid  and  12  grams  of  sodium  carbonate  in  3  litre* 
<>f  water  and  adding  24  grams  of  sulphuric  acid.  On  the 
addition  of  common  salt  to  the  dark-red  liquid,  the  sodium  sill 

1  Sohultz,  Chcmie  des  StchikohUntlwcrs  ;  FriedlandiT,  Theerfarbenfabritati*'- 

-  Bcr.  11,  2197. 

s  Si-hultz,  Chr.mie  fas  SteinkohloUherrs,  2  ed.  2,  221. 

4  Schultz,  Cliemie  des  Stcinkohhntfiecrs,  2  ed.  2   $6. 
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■  ■      ■  !iu  be  obtained  from  boiling  water  in  long 

.  ,ir-/>-'-i(!/:!rwiir  acid  occurs  in  commerce  aa 

o  salt,  under  the  names  of  $-Xajihth,,l  i,nimji\  Onnit/c 

•wlo,  iii  <■'.  i  'hnjnu'f-  in.  kc,  and  is 

in  a  similar  manner  to  the  preceding  compound  from 

t-Mphthol  and  sulphonic  acid.1     It  crystallizes  from  hut  water 

3  onnge-yellow  plates,  which  lose  their  water  of  crystallization 

D  drying,  and  fall  to  a  scarlet-red  powder.    When  concentrated 

ydrochloric  acid  is  added  to  the  alcoholic  solution,  the  sulphonic 

eid  separates  out  in  hair-like  red  needles.2     The  commercial 

used  for  dyeing  orange  on  wool,  silk,  anil  cotton,  mor- 

iu.te.1  with  aluminium  stannate,and  it  is  also  employed  in  eon- 

ith  red  colouring  matters  for  scarlet,  &c,  as  well  as 

igo-cannine  for  different  shades  of  brown,  olive,  &C, 

f-naphthol  orange  is  made  into  a  paste  with  hot  water, 

•  'Hum  sulphite  added,  and  the  mixture  heated 

iter -bath,  the   colour   of  the  solution  changes  from 

mrmtish-red  to  yellow,  and  on  the  addition  of  salt  a  new  dye, 

;nown  as  Amcfti,  Cl0Hfl(OH)NH— N(SOaNa)CflH4.S03Na,  is 

flpdpUated  in  yellow  crystals.* 

irin  G  E,  CBHs(CH3)(SOBNa)N2.C10H0,OH,  is  obtained 

tion  of  o-diazotoluenesul phonic  acid  on  an  alkaline 

/9-naphthol,  and  forms  a   brick-red  powder,  which 

■bnlves  in   water  with  a   reddish-yellow  colour.     It  forms  a 

fagenta-red  solution  in  sulphuric  acid,  from  which  it  is  separated 

■  ■  a  yellowish-brown  rlocculent  precipitate, 

uk    avkl,     C,lr,Hfl(OH)N2.C,iH.J(OH) 

the  first  red    azo-dye   which   was   brought    into    the 

market,  and   was  obtained  by  Griess  by  converting  o-amido- 

rilphomo  acid  into  the  diazo-compound,  and  bringing 

1m  into  a  solution  of  ,8-naphthol  in  caustic  soda.*   Hydrochloric 

■  J  to  the  carmine-red  solution  precipitates  t Vie  colouring 

■  i  it  sodium  salt  produces  pink  or  red  shades  on  alumina 

hich  are  fast  towards  light. 
4   G  B,   CflHB.Ns,CluHs.(OH)SOaNa,    whirl,   is    also 
•i/i'/t.  n;is  first  prepared  by 
'sifta  by  the  action  of  diazobenzene   nitrate  on   an   alkaline 

»  J^  ifc*  Maufwture  »ee  Mutlliiii  '•■  -'our.  264,  1»7. 

>  11  ■/«-. ■..■■•>.  U«-  10,  1378  i  Griess,  Btr.  11,  LI'.--  ;    Miller,  tier,  13,  2flS. 

Ft,  18,  1-179  :   \..lrir1;..    Me,,.,/.    ' I.  1886.  :iis>.  A-. 
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solution  of  (8-naphtliol-/9-8uIphoiiic  acid.     Th 

lizes  in  red  dish -brown  needles  witb    a   metallic  green  surfwi 

lustre.1     The  commercial  sodium    salt   is    s 

which  forms  an  orange -co  loured  solution  En 

tin,  CoH3(CHs)!.Ns.C10H5(OH)SOsN  i 
the  action  of  diazo- xylene  on  I  ;  ■i-naphtholsul phonic  arid,  and  » 
a  reddish-brown  powder,  only  sparingly  soluble    in   « 
forms  a  magenta-red  solution  in  sulphuric  acid.     It  U 
for  dyeing  silk  red.  and  produces  a  red  on  wool  which 
milling, 

Searltt  R  is  formed  in  a  similar  manner  from  f3-ai 
sulphonic    acid,  and  occurs  in  commerce   as    a    cinnaryi 
powder  which  dissolves  in  water  with  a  yellowish-rod  k 
sulphuric  acid  with  a  magenta-red  colour.      It   is  employed  f» 
dyeing  wool,  and  for  the  preparation  of  laequer  colours. 

Ponceau  2  R,  CaH!(CHaji.Ns.C10H4(OH)(S03Na)„. 
usi.'d  as  a  substitute  nudx-hiiu.'nl  ;unl  is  prepared  from  conuneroil 
xylidine,  which  is  diazotized  with  sodium  nitrite  in  hydrocHlorie 
acid  solution,  an  ammoniacal  solution  of  sodium  /S-na; 
disulphonate  being  then  added.  It  is  a  red  powder,  freely  so!  abb 
in  water ;  concentrated  sulphuric  acid  dissolves   it   to  a  i 
solution  which  becomes  reddish -yellow  on  dilution  with  waU 

Fast    red    or   Roceeltin,  C10Hn(OH)Ns.C,0HaSO3N,- 
covered    in    1877    by    Caro    and    Roussin,    aud    ix 
the  action  of  1  :  4 -diazo  naphthalene  sulphonic  acid  on 
solution  of  /9-naphthol.     It  occurs  in  commerce  as  i 
red  powder,  which  is  sparingly  soluble  in  cold,  readily  in  hi 
water  with  a  poppy-red  colour.     It  forms  a  violet-coloured  soli 
tion   in    sulphuric  acid,   which   changes   t.,    pellowie] 
dilution.     In  acid  solution  it  dyes  wool  and  silk  very  full  si 
I  Yitton  must  first  be  iunnlaiiti.ji]  l>v  Wing  passed  tin  ■ 
stannate  and  then  through  alum  solution.     Fast,  red  can  I 
applied   in  conjunction    with  magenta,    orange    II.,    naptiih 
yellow  or  indigo-carmine,    aud    is  used    in    must    caws  at 
substitute  for  the  red  dye-woods  and  archil. 

The  free  acid  is  slightly  soluble  in  cold,  more  readily  in  h 
water,  very  readily  in  alcohol,  with  n  blood-red  colour,  and 
precipitated  from  the  boiling  solution  by  bydroclil 
reddish-browu  needles,  which  form  a  blood 
.  -  from  water  in  bi 
■ 

1  Arr.  U,  »»7  i : 


ACID  BROWN 


DISAZO-COLOURING   MATTERS. 


t-a-najMnl,  (C(H6N1)1Cl0HB.OHJ  ia  readily 
lution  of  two  molecules  ofdiazobenzenc  chloride 
Wad  to  run  into  a  solution  of  one  molecule  of  a-naphthol, 
,  must  be  kept  faintly  alkaline ;  it  is  deposited  after 
e  hours  as  a  brown  powder.  When  its  solution  in  aniline 
■nd  i"  ooolj  it  separates  out  as  a  mass  of  slender  dark- 
Medltti  irbich  are  readily  soluble  in  ether  and  benzene, 
limed  ty  in  alcohol,  and  melt  at  1S3°.    It  forms  a  dark- 

■  lution  in    sulphuric  acid.     Its   constitution  is' 
i  by  the  fact  that  it  is  decomposed  into  aniline  and  1 :  4- 
a-naphthol  by  treatment  with    tin   and   hydrochloric 


a[C8H4(SOaH)NJ1C10H6.OH,  is  manufactured 
i'  from  ^-diazobenzenesulphonic  acid  and  a- 
l.trl.     Tlic   sodium   salt  is  sold  as  Fast  brown.  G,  and  is  a 
i  powder  which  forms  a  brownish-red  solution  in  water ; 
ich  hydrochloric  acid  produces  a  bluish-violet  precipitate, 
"i  n<     soda  a  cherry-red  colouration.     The  sodium  salt 
a  violet  coloured  solution  in  sulphuric  acid,  and  is  dccom- 
Lon   into  aulphanilic  acid  and   2  :  4-diamido-a- 
It  is  employed  for  dyeing  wool  brown,  whilst 
which   is  obtained  from  equal  molecules  of 
pounds,  is  an  orange-yellow   colouring   matter, 
which  is  obtained  from   a-uaphthol  and  diazo- 
m  id  is  very  similar  to  fast  brown  G. 
■  idt^nzene-tzzo7taplUkalene,C7S^J^rC^H.s(ifSS.^)i 
Hj.      When   £-diazonaphtha!ene   chloride   is  allowed  to 
ipDD     m-diamidobenzeue,     naplithaUne-azodiamidot  ■ 

!f.(NHo),,  is  formed.     This  substance  crystallizes  in 

rht-yellow  plates,  and  is  converted  by  the  action  of 

into  the  above  compound.     The  latter  crystal- 

n    small,  lustrous,  copper-red  plates,  readily  soluble  in 

.inn,    from    which    they    are  reprecipitated    by    alcohol. 

luring  matter,   but  yields    one    on   treatment 

faming    sulphuric    acid  ;  -    this  substance    is   closely    re- 

rovm    R,  which  is  obtained  by   the   action  of 

21,  32*0-  '  Oriess,  Her,  16,  2028. 
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1  : 4-dirizoitaphthaleuesulphonic    acid    on 
p.  370)  : 


^S02.OH 


The  sodium  mlt  comes  into  the  market  as  a  brown 
the  aqueous  solution  of  which  gives  a  brown  preci] 
hydrochloric  acid.     It  forms  an  olive- green  coloured 
sulphuric  acid. 

■  neaxo-fS-naphthol  is  formed  a 
of  /9-uaphthol  is  brought  together  with  one  of  diaao  Itlj 
chloride  prepared  from  amido-azobenzene,  sodium  nitrite, 
hydrochloric  acid : 

CaH6NrrNC6H4N=NCl  +  C10HT.OH  = 
CBH6N=NCflH4N=NC10Hfl.OH  +  HOL 

Id  this  way  a  brick-red  powder  is  obtained   v. 
in   alkalis  and   crystallizes  from  acetic  acid    in  brown  ] 
with  a  green  metallic  lustre,  melting  at    196' .     It.   j 
soluble  in  alcohol  and  cold  turpentine,  readily  on  i 
forms  a  dark-green  coloured  solution   in   sulphuri 
which  it  is  precipitated   by  water.     Tin  and    hydro 
decompose    it    into    aniline,  ^-diamidobcnzene   and 
naphthol.1 

It   is   used   under  the  name  of  Soudan    III.  for  i 
lacquers,  oils,  fats,  &c.      The    sodium   sal  I 
sulphouic  acids  are  also  sold  as  dyes, 

Disazohtttz-ru'tiUtyilroj'tiMijihthtilrh-,     or      /'.■ 

■'.  (C^HjN^jC^H^OHJj,  is  obtained   wiu-n   mi  ..llalme 
solution  of  phenylazonaphthoresorcin 
of  caustic  soda  solution,  and    the   brick- n  d 
thus  formed   brought  together  with  diazobe 
mass  becoming  coloured  dark-red.    It-  crystallizes  fron 
of  alcohol  and  chloroform  in  long  red  rieedh 
yields  the  same  products  as  uitn>sophi:i>yL-iJ 
so  that  it  must  have  the  follow  ing  coustitutl 

'  Hfetdd,  /■■  ■.  13, 


I  SCARLET 

N-X<"'nH, 
\/\,0H 


N     M',.11. 


OH 

-<i-,.-.'r/<i'/i///(MntW,(C(!HsNa)i,CwHsNHst  is  formed 

■  i"  one  molecule  of  diazobenzene  chloride  is 

•'.    in   uk-'iliolic   solution   of  one   molecule  of 

sjMUBo-a-na  ph  thy  lain  iii>.'  to  which  sodium  acetate  has  been 

'Sizes  from  aniline  in  well-developed  red  needles, 

189°,      Its  salts  dissolve  in  alcohol,  forming   blue 

i,  and  are  decomposed  by  water.1 

Mart*     or     Double      starlet,     C,H4(SOsNa)NrCsH4Nr 

OH,  is  obtained  from  fast  yellow  or  amido-azobenzene- 

c  acid  by  diazotizing  and  running  the  product  into  an 

e  solution  of  ^-naphthoL     It  is  a  brownish-red  powder, 

.*  a  jioppy-red  solution  in  water,  and  imparts  a  green  colour 

I   which  ia  converted  by  water  into  blue,  bluiah- 

1  finally  KSrlfit. 

■  ■  natituent  of  Bitbrieh  scarlet,  which  is 

by  treating  amido-ajsoDenzene  sulphate  with  fuming 

c  acid.     The  disulphonic  acid  is  the  chief  product,  but 

mpanied  by  a  smaller  amount  of  the  monosulphonic  acid. 

!  U  neutralized   with  caustic  soda  solution  and  then 

A  at  a  low  temperature  with  sodium  nitrite  and  hydro- 

■■  Mad,  the  liquid  thus  obtained  being  finally  run  into  a 

n  of  /9-napb.tb.o!  in  caustic  soda  solution  at  a  temperature 

ia!  product,  which  is  also  called  Ponceau  'Ml.  is 
b-browu  powder,  which  forms  a  yellowish-red  solution 
Its   green   solution    in    sulphuric  acid    is    coloured 
I  water,  a  flocculent  brown  precipitate  being  then  pro- 


scarlet    dyes   wool    and    silk     the    same    shade    as 

.  j    has  prepared    its  constituents  in  the  pure 

The  tod-ittm  silt  of  the  monosulphonic  acid  crystallizes 

elegant  red  needles;  that  '>t'  the  disulphonic 

:    SOgNalNj.Cn.H^.OH,  separates  out 

■  as   a   gelatinous    mass,    changing    to   long 

:   is  carefully  added  to  n  liol 

,.     /.■■       21,  234fi. 
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solution,  wliich  must  not  be  too  concentrated.  It  cq 
from  dilute  alcohol  in  light-red,  hair-like  needle*,  ivh 
water  ou  drying  and  become  brownish-red.  Gone 
hydrochloric  acid  separates  the  sul phonic  acid 
in  brown  needles.  When  they  are  treated  with  zinc 
alkaline  solution  they  decompose  into  amido-y9-naphl 
the  sulphonic  acids  of  amidoazobenzene,  whilst  when  l 
chloride  is  used  the  latter  decompose  into  sulphanilica 
p-diamidobenaene  or  its  sulphonic  acid.1 

By  the  action  of  diazo-azobenzeue  on  y8-naphthol-a-disi 
acid  Ponceau  SS extra  is  formed,  whilst  #-naphthol-£-disi 
acid  yields  Brilliant  crortin.  These  colouring  matters  a 
ever,  at  present  only  of  inferior  ifohie.* 

Cloth  red  G,  C0Ht(CH,)Nf.C0Hg(CH3)Ni.CtoHt(OH 
is  prepared  by  the  action  of  diazo-azo toluene  clilc 
/S-naphtt[ol-/3-sulphrniii:  acid,  and  is  a  powder  which 
slightly  soluble  in  water  with  a  brownish-red  colour,  IB 
a  blue  solution  in  sulphuric  acid  ;  on  the  addition  of  I 
this  a  brownish-red  precipitate  is  produced. 

Cloth  red  B,  CBH4(CHs)Na.CaH3{CH3)N1CluH1..(  >H  ■■> 
is  obtained  in  a  similar  manner  from  (S-uaphthol-a-disi 
acid.  The  brownish-rod  powder  dissolves  in  water,  fa 
magenta-red  solution,  and  behaves  towards  sulphuric  aci 
same  manner  as  cloth  red  G. 

Both  these  substances  dye  shades  which  are 

milling  and  can  also  be  used  in  conjunct 

colouring  matters,  such  as  the  dyewoods,  for  dj 

Another  Cloth  red  B  is  prepared  in  a  similar  maiui 
a-naphthoh/3-sidphonic   acid,  and  a  Cloth    .. 
/S-naphthol-a-sulphonk'  acid,  whilst  .  I 
the  action  of  diazo-xylene  chloride  on  /3-napht.hol-a 
arid. 

Other   rod   colouring   matters,  which   are 
Eonii  <tit.t-.kc,  are  obtained  from  the  diazobeuzeue- 
and  di&zo-xylene-sulphonic  acids  by  reaction  witi 
naphtholsulphonic  acids. 

Fast  violtt,  (.'.H.iKU, Na  iNr<  \Ji,S,,X\J  ! 
producesa  reddish-violet  shade  on  wool,  isobt... 
sulphanilic   acid    and    converting    the    prod 
a-naphthylamiue  into  naphthylamiiu 


t     by    m 
uusolpha: 


h  is  then  again  diazotized   and   caused    to  combine  with 

■  ■'■■iilplmiiK'  acid, 

to-btar!:,   r.Jl,,  SO,Na  \i.0,()Hu.Ns.Cl0H1{OH)CSO3Na)s,  is 

arttd   by    sulphouating   #-naphthy]amine    and    converting 

mixture  of  snlphonte  acids  by  means   of  a-uaphthylamine 

l:\lamine-azouaphthalenesulphonic  acids,  which  arc 

diazotized    and   combined    with    tf-naplithol-a-disuhphonic 

It  is  a  blue-black  powder,  which  dyes  wool  bluish- violet, 

-  a  solution  of  the  same  colour  in  water,  and  imparts  a 

h-greeu   colour  to  sulphuric  acid,  which   on  dilution  with 

r   becouiL*    bin,',   a   precipitate  of  the  same  colour  being 

.  formed. 

i  '  Na\.Ny  \,.H(,.N\.C10H4(OH)(SO3 
is  obtained  by  converting  £-napbthol-/S-disulphonic  acid 
Jie corresponding naphthvlaminedisulphonic  acid  by  heating 
nia  and  then  preparing  from  this  a-naphthylamine- 
Lphthyldisulphomc  acid,  which  is  finally  combined  with  ff- 
thoI-«-<iisulphonic  acid.      It  is   a  blue-black   powder  which 

■  I  violet-coloured  solution  in  water,  and  dyes  wool  b!ne-~black 
acid  bath.     It  dissolves  in  sulphuric  acid,  forming  a  green 

ion  which  is  changed  to  blue  by  the  addition  of  water,  a 

I  precipitate  being  then  formed. 
aV    bhuk,    CH3.CcH4.NH.C1(lHu.N.,.CliHJ(80.lNa).N,.C8H4. 
la,  was  discovered   by   L.  Schad.     In   order  to  prepare  it. 
d-/3-naphthylamine  is  dissolved  in  alcohol,  the  equivalent 
ut  of  hydrochloric  acid  added  and  diazo-azobenzenedisul- 

■  i.  i'  i  brought  into  the  solution.  The  acid  of  the  dye  which  is 
fanned  is  precipitated  by  the  addition  of  common  salt,  washed 
water  and  dissolved  in  sodium  carbonate  solution.  On  the 
ion  of  salt  to  this  liquid  the  wool-black  separates  out  in 

plates  which  form  a  blue-black  powder  after 
f.  This  dissolves  iu  water  with  a  violet  colour,  whilst  its 
CD  111  sulphuric  acid  is  blue.  It  dyes  wool  a  fast  dark 
►-violet  to  deep  black-blue,  a  fine  black   being  produced 

Fellow  and  ethyl-green  are  added. 

let  good  black  dyes  for  wool  are  obtained    by  employing 

Qedisul phonic   acids    instead   of  the  diazo- 

iic  acids. 

dd-Nml:     -NH,'',,,!!,  Ns.CflH4.Ns.C10H&(OH)SOgNa,      In 

-    substance,  monacetyl-;'-diatnidobenzene 

■     prod m  t  rrcated  with  an  alkaline  solution 

icid.    The  azo-compotind  thus  iiu-med 
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is  boiled  with  caustic  soda  solution  to  rep]  ■■     I 
by  hydrogen    anil    tin'  ji-nuiiih-ilu  nr,  ■ 
CBH4(NHi)Ns.Cl0H6(OH)SO!1H,  again  diazo  i 
is  id.  u  brought  into  a  hot  solution  of  a-napl 
chloride,  and  the  liquid  after  standing  foi   ■■  ■■ 
heated  to  boiling.     Tin-  filtered  and  wasin-d  uolrnirin 
then  dissolved  in  hot  sodium  carbonate  soluti 
salt  precipitated  by  common  salt. 

Violet-black   is  a  powder  with  a  bronze   lustre  an 
brownish -ml    solution   in   water,  which   is  changed    to  rwMuk" 
violet  by  caustic  soda,  whilst  hydrochloric  acid  prods 
precipitate.     It  dissolves  in  concentrated  snip] 
a  blue  coloured  solution   in  which  water  pre* 
cipitate. 

Violet-black  not  only  dyes  silk  and  wool  but  also  umn< 
cotton  a  fine  dark  violet-black  in  a  faintlj  aJ 
[t  is  employed  as  a  ground  for  aniline  colours, 
as  a  mordant  for  these. 

As  already  mentioned,  only  the  water 
were  at  first  used  foi  dyeing,  aa  considerable  difficulty 
experienced  in  applying  the  spirit-soluble  do 
These  were  however  overcome  by  the  discovery  that  ibt 
in  question  combine  with  acid  sodium  sulphite  or  amnxM 
sulphite  to  form  soluble  compounds,  which  can  again  be  da 
posed  by  steaming  or  by  alkalis,  the  colouring  matter  I 
thus  fixed  on  the  fibre  (Pt.  III.  p.  9S0). 

Atarm,  QftCl,(OH)NRN'.S<  LXM.ii',,,!  I 
stance  of  this   class   which    was   fur   a    tinn     b 
market  and  is  obtained  by  heating  the  compoui  ■ 
action  of  diazodichlorophenol  on  £-naphtho]  - 
acid  ammonium  sulphite.    It  can  !»■  ei 
since  the  dicklorapkenolazo-g-naphikol,\ 
which   is  Bet   free  by  stiMinin^,  e.nnliiurs  witli  the  alumina 
which    tbe  fabric  is  simultaneously  m 
red    compound.     Other   aznrlns    were 

I  proved  bo  be  t tear. 

j  and   i  Irassler    had    evi  i 
produce  tlie  insoluble  azo-dyes  on  the  fibre  itself,  and  u 

i    them,   especiallj    uj cotton.     Dimuultks 

bul  these  have  now  been  overcome. 

Tin'  ninti  : 
fi-naphthol,  /S-naphtlml,  m-    .■ 


HON  OF  INSOLUBLE  DYES 


■  -mi   until  dry  and  then  taken  through  a  solution 

■salt      The  colour  has  a  better  appearance  when  no 

add  ta  present,  and  il   is  therefore  usual  to  add 

tte    to    the    diazo- solution    before    employing   it. 

[uire  to  be  dried  but  is  simply  wrung  out 

i  -i'<l   through  the    diazo-bath  ;    the  colour  rapidly 

slops   and    the   material  is  then  well  washed   with   water. 

'  condition  is  that  the  temperature  must  not  rise 

that   ice  must  usually  be  added.     The  azo-colours 

d    in  a   similar   way  in  calico  printing,  the   cloth 

111;  first  passed  through  an  alkaline  naphthol  solution,  then 

inally  printed  with  a  thickened  diazo-solution ;  or 

ifi  be  first  printed  with  the  naphthol  solution  and 

[i  br-m^lit  into  the  diazo-bath.1 

.  to  another  process  a  thickened  concentrated  solu- 
dinzo-salt  is  printed  on  to  the  cloth,  which  is  then 

■  ■  cold   and  passed  through  the  alkaline  naphthol 

■  r  which  it  is  well  washed  and  boiled  in  soap  solu- 
.     Any  required  combination  of  colours  can  be  obtained  by 

■:■■-.-  "f  pheiml-  nr  'liazi>-ci.-mpi.iini(ls.- 

■  1]  known  to  have  the  power  of  absorbing  many 

il  bers  and  other  chemical  compounds,  and  a  further 

ant  of  this  property  will  be  given  in  discussing  the  rosani- 

here  be  mentioned  that  the  sulphonic  acids 

lit  hols  are  fixed  by  wool  both  in  acid  and  in  neutral 

such  a  way  that  they  cannot  be  washed  out.     If  the 

-■  Huently  brought  into  the  solution  of  a  diazo-salt 

ammonia  added,  the  colouring  matter  is  developed  in  the 

The  sulphonic  acids  of  the  naph  thy] amines  are  also  fixed 

When  naphthionic  acid  is  used  and  is  then  diazotized 

acidified   sodium  nitrite  solution,   the  wool   on    treat- 

riih  an  alkabne  /3-naphthol  solution  takes  the  shade  of 


s  of  dyeing  however  does  not  appear  to  be  of 
iir.nl  importance.3 


i.  Meifltt>r,  Lucius  *a&  Briining,  Clitm,  Zeit,  Rrp.   IBS 
*  SiJwlt*,  Sleinkohlrntfocr,  2,  l1 
I,  Ckttn.  Ztit.  1889.  13,  432  uni.1  449. 


NAPHTHALENE  DERIVATIVES 


PHOSPHORUS  DERIVATIVES  OF 
NAPHTHALENE. 


-1 


3671  Naphthyl  phosphorus  chloride,  CmHjPCly  was  obtained 
by  Kelbe  by  the  action  of  phosphorus  trichloride  on  mercury- 
naphthyl  as  an  oily  liquid  which  boils  with  decompootWB 
above  360°. 

Naphthyl  htijviphosithuiic  add,  C]0H;P(OH)j,  is  formed  by  the 
decomposition  of  the  chloride  with  water,  and  crystalliws 
small  needles,  which  melt  at  125 — 126°,  and  are  slightly  mUm 
in  cold,  more  readily  in  hot  water.  On  boiling  with  silvef 
nitrate  solution,  silver  is  precipitated. 

Naphthylphfsphiiiic  odd,  C^HjPOfOH)^  is  prepared  by  com- 
bining the  chloride  with  chlorine  and  decomposing  the  product 
with  water.  It  is  sparingly  soluble  in  cold,  more  freely  in  hot 
water,  crystallizes  in  long  needles,  melts  at  190",  and  whai 
strongly  heated  becomes  partially  carbonized  and  decompose* 
into  naphthalene  and  metaphosphoric  acid.  The  sihtr  «4 
Cj[,HjPO(OAg)2,  is  a  white  precipitate  which  becomes  dui 
coloured  in  the  light. 

Diniiphthylph»x})ln '.nit -add ,  (C,0H7)BPO(OH),  is  formed,  d^vli':' 
with  naplitliylhypopliusphinic  acid,  when  the  crude  chloride  i> 
decomposed  with  water.  It  is  insoluble  in  water  and  cryataUus 
from  alcohol  in  nodular  aggregates  of  needles,  which  melt  rt 
202 — 204°  and  solidify  on  cooling  to  a  crystalline 
decomposes  the  alkali  carbonates  and  is  re  precipitated  by  acid* 
U  a  curdy  mass. 

DUthyhmphtkylphosphiM,  Q^B^Gfi^  is  formed  by  tb» 
action  of  zinc  ethyl  on  the  chloride.  It  is  an  oily  liquid,  vhH 
has  a  repulsive  odour,  resembling  that  of  phenylphosphine, 
boils  with  decomposition  above  360°.  It  unites  with  & 
iodide  to  form  tru:ihylnaph/hyipln,spho»i)h>no(HiirlCi<l}l7p(CJ&l)i 
which  crystallizes  from  water  in  well-formed  plates, 
at  2097 

'  Btr.  9,  1051  ;  11,  1*98. 


■■  XAPIITIiVI. 


SENIC  DERIVATIVES  OF  NAPHTHYL. 

I  1iiH7AhC1j,  18  obtained  by  the 
nt"  arsenic  trichloride  on  mercurynaphthyl.  It  is  a  white 
Bne  powder,  melts  at  63°,  and  is  readily  soluble  in  alcohol, 
■stable  in  water,  and  is  not  decompose*!  by  the  latter  even 


■■■•'"'<    doHjAsO,  is  formed  by  the  de.com- 

Hie  chloride  by  alkalis  as  a  white  powder,  which 

t»  at  245°,  and  is   insoluble  in  water,  slightly  soluble  in 

nrsinic    acid,   C,„H7AsO(OH),,    is    obtained    by    the 
on  of  chlorine  and  water  on  the  chloride,  and  crystallizes  in 

;  needles,  melting  at  197"  (Kelbe). 
tnnuiruipkthalnu ,  (CMHT)(Aa|l  is  prepared  by  heating  the 

Jth  alcohol  and  solid  phosphorous  acid : 
.  .,   no 


Cl0H7As 

l0H-AsO  +  SPO-H.  =  11+2  PO.H,. 

C10H7As 


CURY  DERIVATIVES  OF  NAPHTHALENE. 


powder  which  consists  of  slender  yellow  needles,  melts 
;>u'iy  soluble  in  alcohol,  insoluble  in  water,  and 
Ibm  with  chlorine  to  form  uapltthylarsenious  chloride. 

ERCUB 

673  Merntrtfiinjiiitln/I,  Hg(C10H,)j,  is  obtained  by  heating 
;  hthalene    with     pasty    sodium     amalgam,    coal-tar 

■  ■ling  at  120 — 140°  and  a  little  ethyl  acetate.  It 
Ullize«  in  small,  lustrous  rhombic  prisms,  which  melt  at 

■<    odourless.     It  is  only  slightly  soluble  in  boiling 

re  freely  in  boiling  benzene,  and  readily  in  hot 
reform  and  carbon  disulphide.     On  heating  with  concen- 

icliloric  acid,  naphthalene  and  mercuric  chloride  are 
ied ;    hydrobromic   and   hydriodic   acids   act    in   a  similar 

1   Id  !.  r.  Ifl,  1952. 


NAPHTHALENE  DERIVATIVES 


Naplthyhnereurie  bromide,  C10H7HgBr,  is  formed  by  the  a 
of  bromine  on  mercurynaphthyl,  or  by  heating  the  1 
with  mercuric  bromide  to  120—130°.  It  crystallizes  to  p! 
needles,  with  a  velvet  lustre,  and  melts  at  105—196°. 

NapiUhylmtreuric  iodide,  C^HfHgl,  is  obtained  whe 
calculated  amount  of  iodine  is  added  to  a  solution  of  me 
naphtbyl  in  carbon  disulphide.  It  crystallizes  in  yi 
pliable  needles,  which  melt  at  185°,  and  are  sparingly  Boh 
cold,  more  freely  in  hot  water.  By  the  further  action  of 
it  is  converted  into  a-iodonaphthalene,  and  on  treatmen 
sodium  amalgam  yields  mercurynaphthyl. 

Naphthjihnercaric  acetate,  C10H7HgO.CO.CHj,  is  formed 
irynaphthyl  is  heated  with  glacial  acetic  acid : 


(C^Hj^Hg  +  HO.CO.CHa  =  CMH7Hg.O.CO.CH1  +  C 

It  crystallizes  from  hot  alcohol  in  small  needles  with  a 
lustre,  melts  at  154°,  and  decomposes  into  mercuric 
naphthalene  and  acetic  acid  oil  heatiug  with  bydrocldori 
The  formate-  is  an  oily  liquid,  whilst  the  hidyrntc  crystal! 
elegant  silky  needles,  melting  at  200V 

1  Otto,  Annakn,  147,  164  J  1S4,'  188. 


«-METHYLNAPHTHALENE 


METHYLNAPITTHALENE  GROUP. 


11ethvi.saphthalk.nf-,  C10H;.CH3 


omeric  methylnaphtbalenes  occur  in  coal-tar,1 
•  products  winch  an-  obtained  when  colophontum, 
i  eJdi  hyde  resin  are  heated  with  zinc  dust"  They  are 
I,  together  with  other  hydrocarbons,  when  naphthalene 
with  ethylene  bromide  and  aluminium  chloride,8 
tinaphtkaii  ne  was  first  prepared  by  Fittig  and  Reuisen 
with  sodium  on  a  mixture  of  a-bromonaphthalene 
.1  iodide,  other  products  being  also  formed  and  much 
ne  regenerated.*  A  much  better  yield  is  obtained  by 
uaphthylacetic  acid,  C^j.CHj.CO^H,  with  lime.6 
i  exfcrad  tliis  hydrocarbon  from  purified  coal-tar  oil, 
11  boiling  between  200°  and  300°  is  submitted  to 
distillation.  The  fraction  boiling  at  239—242°  ia 
I  t.u  0°,  at  which  temperature  the  greater  portion 
oethylnaphthalene  crystallizes  out,  the  liquid  portion 
tied  off  on  the  filter  pump  and  cooled  to  —  15°.  A 
yst.'dli/.ntion  is  thus  obtained,  and  by  a  repetition 
9  all  the  /3-niethvl  naphthalene  can  be  removod, 
M  this  baa  been  done  the  liquid  ia  rectified  over 
Schulze).  The  methylnaphthalenes  obtained  by  the 
cldoride    reaction    can    also    be    separated    in    this 

vluapiiilialeue  is  a  liquid  which  has  an  aromatic  odour, 

;■(   -18°,  and  boils  at  240—24.2°.     It  combines 

form  the  compound  CUH10  +  CaHa(KO„)80, 

from  alcohol  in  orange-yellow  slender  needles, 

alar  aggregates,  and  melta  at  116*. 

■    *,  206,  375;  Scholie,  Ber.  17,  8i2«ndl527. 

11,  mo  -,  13,  laas. 

[,  12,  280. 
tim,  165.  US,  I(J,  i:i'.. 


Brom.-a-MUtliyliiaj.iht/tf.tlvne,    CjoHgBr.CHj,     is    formed 
molecular  proportions  of  a-methyhiaphthalene  and  bromine 
mixed  in  solution  in  carbon  disulpbide  and  the  liquid  ei 
to  sunlight.     It  is  a  liquid  which  has  a  faint  smell  reseml 
that  of  bromotoluene,  and   boils  with  slight  decomposition 

8°.     With  picric  acid  it  forms  the  compound  CuH:Br  +  C, 
(NOj)jO,  which  crystallizes  from  alcohol  in  deep  yellow  ueedlev 
melting  at  105"  (Schulze). 

/3-Methylna-pht.hatem  is  also  formed  when  the  0-nwthl- 
naphthols  are  distilled  over  heated  zinc  dust,  and  crystallize  fan 
alcohol  in  large  plates  with  a  fatty  lustre,  or  in  pearly  needla. 
It  has  an  aromatic,  somewhat  irritating  odour,  and  a  burning 
taste,  melts  at  37— 38V  and  boils  at  241— 2+2°.  With  picric 
acid  it  forms  the  compound  CUH10  +  CgH^NO^O,  which  ciyst*!- 
lizes  in  well-developed  deep-yellow  needles,  melting  at  115°.' 

Bromo-fl-meth yl na phthnlau;  C10H„Br.CH3,  is  obtained  in  » 
similar  manner  to  the  a-compound  which  it  closely  reseiuhla 
It  boils  at  290°,  and  forms  a  picric  acul  compound  which  cmtil- 
lizes  in  deep  canary-yellow  coloured  needles,  melting  at  lis 
(Schulze). 

Nitro-Q-incthylnaphtkaknc,  C^fNO^CHj,  is  formed  via 
/3-methylnaphthalene  is  agitated  with  nitric  acid  of  sp.  gr.  l^ 
As  soon  as  the  mixture  has  cooled,  a  volume  of  sulphuric  arid 
equal  to  that  of  the  nitric  acid  is  added  to  the  well-stirred 
liquid,  which  is  then  heated  nearly  to  boiling.  The  product 
which  crystallizes  out  on  cooling  is  separated  by  recrystallizstina 
from  alcohol  from  the  difficultly  soluble  din itro-com pounds,  wkidt 
are  also  formed.  Nitro-/3-methylnaphtliali.-ne  crystallize  l0 
thin,  Ught-yellow  needles,  melts  at  81",  and  can  only  be  distilW 
without  decomposition  under  a  pressure  of  40  mm.  (Schulze), 

IXnitro-p-mcthyhutphtlialcnt,  CioH/NO^CH,,  forms  slender 
needles,  which  are  strongly  refractive,  and  melt  at  20ti°. 

l-Hydroxy-fi-mctkytiuiphthahne,  or  2  :  l-JUvthyt'itjihlhd, 
C10HM(OH)CHa,  is  obtained  by  the  distillation  of  pbenylhonw 
paracouic  acid  : 

OH 

CO— CH— CH3  X=C.CH, 

C0HSV  >0  |  =  C0H,<  |        +  co<+bj 

^CH— CH— CO.H  \CH=CH 


o-XAPHTHOM  KTH  V  LAM 1 H  V. 

lizes  in  yellow  needles,  which  raelt,  at  89°  and  forms 
-i  bit  ion  in  hot  water  from  which  it  always  separates 
■  k.  as  a  coloured  substance, 

i      '1  :  \-M<  th  i/fi/iijihth-ol,    is 
■iiiid  fnim  phenylisohonioparacorjic  acid  : 

.,„  yCH=C.CH. 

,1       =  C«H4<  |  +  H20  +  C0o. 

■     I  'R,  | 

OH 

colourless  needles  and    melts  at  92°.     Both  these 
■pounds  givt  ;i  characteristic  green  precipitate  with  bleaching 
licb  becomes  yellow  after  some  time  (Liebermann). 


NAPHTHOMETHYL  COMPOUNDS. 

1675  These  substances  stand  in  the  same  relation  to  naphtha- 
lan? as  the  benzyl-compounds  to  benzene,  and  have,  therefore, 
[led  the  naphthobenzyl -compounds. 
om  Iliy)  ti/roliol,  C10H7.CHo.(  )H.  is  obtained  by  heating 
:   a-napht hornet hylatuine  hydrochloride  with  sodium 
■  is  readily  soluble  in  alcohol,  less  freely  in  hot,  and 
^wingly  in  cold  water,  from  which  it  crystallizes  on  evaporation 
needles.     It  melts  at  59'5 — 60°,  and  boils  at 
191*  under  a  pressure  of  715  mm, 

konutkylamine,    C10HT,CH1.NHJ,    was    prepared    by 

B«*"Vrt.  who  termed  it  mmapkthylamine,  by  the  action  of  zinc 

mi  hydrochloric  acid  on  an  alcoholic  solution  of  a-naphthothi- 

•kie.1  CWH-.CS.NHS,  o-a-dinaphthylethane,  C10H7CaH4.C10H7, 

Loeously  formed.3 

••Naphthomet  hylamine  is  a  very  caustic  liquid,  which  boils 

::KY  and  absorbs    carbon   dioxide   so    eagerly  that  it 

; red  from  one  vessel  into  another  without  a  film  of 

1  ly-soluble  carbonate  being  formed  upon  the  surface. 
i   with  chloroform  and  alcoholic  caustic  soda 
viuuon,    M^^tovuihyUsarbami-ac,    C10HT.CHS.NC,  a  substance 
i  hj  its  abominable  odour,  is  formed. 

-  HambergOT  »ud  Lodter,  lier.  21,  &1  »nd  25(1. 


Brom-a-vnihylnaph/Jta!cTte,  CluHuBr.CH3,  is  formed 
molecular  proportions  of  a-methylnaphth&Leaa  and  bromine  an 
mixed  in  solution  in  carbon  di  sulphide  and  the  liquid  expwed 
to  sunlight.  It  ia  a  liquid  which  has  a  faint  smell  resembling 
that  of  bromotoluene,  and  boils  with  slight  decoraposil' 
298°,  With  picric  acid  it  forms  the  compound  C„H-Br  +  C,H, 
(NOJ30,  which  crystallizes  from  alcohol  in  deep  yellow  ueedla, 
melting  at  105"  (Schulze). 

&-Mcthyinapht,hakne  is  also  formed  when  the  ^-methji- 
naphthols  are  distilled  over  heated  zinc  dust,  and  crystallizes  from 
alcohol  in  large  plates  with  a  fatty  lustre,  or  in  pearly  needle*. 
It  has  an  aromatic,  somewhat  irritating  odour,  and  a  burning 
taste,  melts  at  37— 387  and  boils  at  241—242°.  Willi  pk» 
acid  it  forms  the  compound  C11H10+  C0Hs(NO2)3O,  which  cry**!" 
lizes  in  wcll-d«veloped  di'ep-ycllow  needles,  melting  at  115°.' 

Bromo-fi-w< 0i i/hi'' i>l<tl«tl<:nc,    Ci0H6Br.CHj,  is   obtaine<)  in 
similar  manner  to  the  o-compouud  which  it  closely  resemble 
It  boils  at  200°,  and  forms  a  picric  aciil  compound  which  crystal- 
lizes in  deep  canary-yellow  coloured  needles,  melting  at  113" 
(Schulze). 

Nitro-P-mcfhybutphthalenc,  C10H6(NO2)CHs,  is  formed  wbea 
/3-methylnaphthalene  is  agitated  with  nitric  acid  of  sp.  gr.  1*34. 
As  soon  as  the  mixture  has  cooled,  a  volume  of  sulphuric  arid 
equal  to  that  of  the  nitric  acid  is  added  to  the  well-stinwi 
liquid,  which  is  then  heated  nearly  to  boiling.  The  prwiocl 
which  crystallizes  out  on  cooling  is  separated  by  recrystallizatii* 
from  alcohol  from  the  difficultly  soluble  dioitro-coni  pounds,  which 
arc  also  formed.  Nitro-/3-methylnaphthalene  crystallizes  in 
thin,  light-yellow  needles,  melts  at  81",  and  can  only  be  distilled 
without  decomposition  under  a  pressure  of  40  mm.  (Schulztj. 

DinUro-^-methytmapidhahnc,  C^H^NO^CH,,,  forms  si  end* 
needles,  which  are  strongly  refractive,  and  melt  at  206°. 

X-Hydrozy-jH-mctitylnaphfhaknc,  or  2  :  l-Mdhyl'i'iyhtbi, 
C,0H,j(OH)CH3,  is  obtained  by  the  distillation  of  pheny!n«w>- 
paraconic  acid : 

OH 

CO— CH— CH.  C-=C.CH, 

CUHB.    >0  |  =  C0H(<  |  +  CO.+ 

^CH— CH— CO.H  ^CH-^CH 


o-NAPHTHOMETHYLAHINE 


rystallizes  in  yellow  needles,  which  melt  at  H'.i",  and  forms 
irk-ss  solution  in  hot  water  from  which  it  always  separates 
i  the  dark,  as  a  coloured  substauce. 
ifinxg-fi-methj/lnaphthaleTte,  01    _  :  i-MethylnapJUkol,  ia 
ed  from  phenyEaohomoparacoiuc  acid  : 


yCHrrCCH. 

I 
OH 


, 


■— CH. 


NAPHTHOMETHYL    COMPOUNDS. 


forms  colourless  needles  and  melts  at  92°.  Both  these 
jive  ;i  characteristic  green  precipitate  with  bleaching 
.  I)  becomes  yellow  after  some  time  (Liebermann). 

5;5  These  substances  stand  in  the  same  relation  to  naphtha- 
aa  the  benzyl-compounds  to  benzene,  and  have,  therefore, 
Led  the  n&phthobenzyl-compounds. 

alcohol,  C,0HT.CH.,.OH,  is  obtained  by  heating 

i  o-naphthomethylamine  hydrochloride  with  sodium 

is  readdy  soluble  in  alcohol,  less  freely  in  hot,  and 

ingly  in  cold  water,  from  which  it  crystallizes  on  evaporation 

stroos  needles.     It  melts  at  59'5 — 60°,  and  boils  at 

*  under  a  pressure  of  715  mm. 

rmtthylamine,    Cl0H,.CH.t.NH,,    was    prepared    by 

mann,  who  termed  it  wnujjktfu/Utidim;  by  the  action  of  zinc 

done  acid  on  an  alcoholic  solution  of  a-naphthothi- 

M  .( IS-NHj,  a-a-dinaphthylethane,  C'10H,C2H4.CI0H7, 

|  Bmttltaneously  formed* 

I'lroethylamme  is  a  very  caustic  liquid,  which  boils 
:;  and  absorbs  carbon  dioxide  so  eagerly  that  it 
■Hired  (nun  one  vessel  into  another  without  a  film  of 
y-flolnble  carbonate  being  formed  upon  the  surface. 
heated  with  chloroform  and  alcoholic  caustic  soda 
'kjHj.CHj.NC,  a  substance 
■  priahed  by  its  abominable  odour,  is  formed. 

-  Bum  In- igtr  and  Lodtur,  Bcr.  21,  51  slid  266. 


S88  NAPHTHALENE  DERIVATIVES 

fi-NaphthomethyUint  ine  hydrochloride,  C10HT.CHj.NH,CL  op- 
tallizes  in  broad,  satin-lustrous  prisms,  which  are  readily  soluble 
in  water  and  alcohol,  only  slightly  in  concentrated  hydro- 
chloric acid.  The  platinochloride  is  an  egg-yellow,  flaky  crysut 
line  precipitate,  and  separates  from  hot  water  in  dendritic 
gates  of  slender  needles.  When  ammonium  picrate  U 
to  a  solution  of  the  hydrochloride,  naphUioinethyhiintm 
separates  out  in  crystalline  flakes.  It  crystallizes  fr" 
wjiIi.t  in  Inns;,  golden-yellow,  lustrous  needles  (Bamlx.'^ 
Boekmann). 

Tetrahydro-ft-naphthomcthytaminc,  CwH1,.CHiS.NHt,  is  fonmJ 
when  sodium  is  added  to  a  hot  alcoholic  solution  of  ^-naphtW- 
nitrile.  It  is  a  colourless,  transparent  oily  liquid,  which  smelll!| 
like  the  a-compound  and  boils  at  270°.  On  exposure  to  th*| 
air  it  rapidly  becomes  converted  into  the  lustrous  needles  of 
the  carbonate. 

Tetrak-yd/-o-ft-'ii'plttJio,ini!i  ifttnn  inr  hydrochloride,  CuHu.C9ff 
NH3C1,  crystallizes  in  fascicular  groups  of  lustrous  needle*, 
which  are  readily  soluble  in  water.  The  platinochloride  is  is 
egg-yellow  precipitate,  which  crystallizes  from  hot  water  in 
lustrous  needles. 

Tctrah t/il ' i-t)-j3-niiphfhom<th  til" hi  i.nr  sulpha (c,  (C,0H1I.CHJ.NHJj. 
S04,  forms  long,  thin  prisms  with  a  vitreous  lustre,  which  are 
readily  soluble  in  water.  The  picrate  is  precipitated  as  an  oil. 
which  is  converted  by  agitation  into  yellow,  lustrous  needles.1 

The  base  is  oxidized  by  potassium  permanganate  too-carborj- 
hydrocinnamic  acid  am!  plithalic  acid  : 


.CH.—CH— CH,NH„  .CO.OH 

C„H.<  +70-  CflH,< 

\CH„— CrL  NCEL.CH-C0.0H 

+  COa  +  H,0  +  NHg. 

Aettotetrahydro-p-itaphthomcthy!aininc,0MHil.CKt3$H..CQ.CB, 
is  obtained  by  heating  the  hydrochloride  with  acetic  anhydrid* 
and  soilium  acetate,  and  crystallizes  in  long,  lustrous  needlt^ 
melting  at  64—65°. 

Telrahydro-8-napMkometkyl  carbamide,  CiaHu.CHs.NaC0| 
NH„,  is  obtained  by  evaporating  the  solution  of  the  hydfl* 
chloride  with  potassium  cyanate.  It  crystalhzes  from  hot  wat« 
in  tablets,  which  have  a  satin  lustre  and  melt  at  135 — 135'5". 

1  IlMiiberger  and  Boekiiutmi.  Ber,  20.  ITU. 


■  contains  free  acid,  iiitetrithyilni-na}ihthom<-th-fil 
si  CH^CjoHu),  is  formed, "together  with  the 
i.'l.     It  is  liiPin;  readily  soluble  than  the  latter, 

lustrous  plates,  which  melt  at  225*5 — 226*. 

if  the  base  and  carbon  disulphide  in  absolute 
tie,  Oi0H]1.CH,.NH.CS.SNH3. 

which  crystallizes  from  alcohol  in 
■  -  needles,  and  is  converted  by  boiling  with  alcohol  into 
■■  .i_.j.t  I  -. ■  ti  i  n I. ■.  Tlic  latter  forma  pearly  plates,  and  melts 
to— 148". 

ydrona/ph&komcihyl  carbamide,  CjHg.NH.CO. 
,H,(",,,IH][.  forms  slender  needles  with  a  vitreous  lustre, 
feat  141". 

ydrtmaphtkometki/l  tJiifmirimmirfr.  has  been 
H  from  the  base,  and  phenyl  thiocarbimide ;  it  crystal- 
■Ba  alcohol  in  rosettes  with  a  vitreous  lustre,  and  melts 
6-5_140V 


THE    NAPHTHOIC    ACIDS,  C„HI.COIH. 

7  These   substances    correspond  to    benzoic  acid  in  the 

ii!   behave  in  a  similar  manner,  since  tbey  are 

"  ating   with    lime  into  carbon  dioxide   and 

■  :  i  an  be  again  obtained  from  the  latter  by  the 

n-actions  by  which  benzoic  acid  is  obtained  from  benzene, 

■'/■'.,  vr   n-Xtifhthonii.thf/l    ril(lt:/>yili;  C^H^CHO, 

■  i    when    potassium   dichromate    is   added    to 

aliV'hi.'l  suspended  in  dilute  sulphuric  acid.    It 

;***id.  oily  liquid,  which   has  a  faint   aromatic  odour,  and 

Like  benzaldehyde  it  restores  the  colour  to  a 

ota  in  sulphurous  acid,  reduces  an  ammoniacal 

and  readily  oxidizes   in   the   air.      It  combines 

:i   sulphite  to   form  the  diffi cult! y -soluble  com- 

:     (^.H-.CHfOHjSOjNa.   which    crystallizes    in    lustrous 

xMvmitihvli n>  <-.•  i .:■• ,  <',,,":■'  'H  — NOH, is  fonned  when  the 
i  nitli  aqueous  hydroxylamine  hydrochloride, 

22,  1BI2. 
rg«r  nnil  Linker,  Ber.  21,  25i!. 
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fJ-NaphtJwtoethylamiiu*  hydrochloride,  C10HT.CHyNH,CL 
tallizes  in  broad,  satin -lustrous  prisms,  which  are  readily  soli 
in  water  and  alcohol,  only  slightly  in  concentrated  h; 
chloric  acid.  The-  pi"ti)io<:Morulc  is  an  egg-yellow,  flaky  crystal- 
line precipitate,  and  separates  from  hot  water  in  dendritic  ajJEit* 
gates  of  slender  needles.  When  ammonium  picrate  is  adds! 
to  a  solution  of  the  hydrochloride,  itfiphtltometlty  famine  pient» 
separates  out  in  crystalline  flakes.  It  crystallizes  from  Iwrt 
water  in  long,  go  Id  en -yellow,  lustrous  needles  (Bamberger  aoJ 
Boekmann). 

Tetmhydro-ft-/M/>!itkoi<HtI> i/him. urr,  ClfrHlt.CH,.NHj,  is  formal 
when  sodium  is  added  to  a  hot  alcoholic  solution  of  /9-naphtbo- 
nitrile.  It  is  a  colourless,  transparent  oily  liquid,  which  sraclhi 
like  the  a-compound  and  boils  at  270°,  On  exposure  to  lit 
air  it  rapidly  becomes  converted  into  the  lustrous  needles  <& 
the  carbonate. 

Tdrahydro-^-napMho)iu-thylami,i€-  hydrochloride,  CWHU.CH,- 
NHaCl,  crystallizes  in  fascicular  groups  of  lustrous  needla 
which  are  readily  soluble  in  water.  The  pfatinochl&rid*  is  in 
ogg-yellow  precipitate,  which  crystallizes  from  hot  water  in 
lustrous  needles. 

Tdmhydro-p-nMphthwiicthylami>Kmi/phate,(C1JliVCK^'8& 
S04,  forms  long,  thin  prisms  with  a  vitreous  lustre,  which  are 
readily  soluble  in  water.  The  picrate  is  precipitated  as  an  oil, 
which  is  converted  by  agitation  into  yellow,  lustrous  needles.1 

The  base  is  oxidized  by  potassium  permanganate  to  o-carboiT- 
hydrocmnamie  acid  and  phthalic  acid  : 

,CH„—  CH— CHa.NH„  XO.OH 

CfiH.<  +70-  C0H,< 

\CHa— CH3  NCH..CH-CO.OH 

+  COa  +  HaO  +  NHj. 

Aatotetrahydro^-naphthwnetky!aviine,Ci0UlvCKi.NB..COX:Ur 
is  obtained  by  heating  the  hydrochloride  with  acetic  anhydride 
and  sodium  acetate,  and  crystallizes  in  long,  lustrous  needleq 
melting  at  64 — 65°. 

Titmhydro-fi-naphthomethyl  carbamide,  C10Hu.CHi.'NH.(XX 
NH„,  is  obtained  by  evaporating  the  solution  of  the  hydra 
chloride  with  potassium  eyauate.  It  crystallizes  from  hot 
in  tablets,  which  have  a  satin  lustre  and  melt  at  135 — l; 

1  Bitmbarger  and  Boekmnm,  Ber,  20,  1711. 


■  :.  ilii<  i, -nh  yd  ro-napJUkometh  yl 
■!l(;H..(,lilHl]j;,  is  formed,  together  with  the 
iod,     It  is  more  readily  soluble  than  the  latter, 
D  lustrous  plates,  which  melt  at  225'5 — 228". 

m  solutions  of  the  base  and  carbon  disulphide  in  absolute 

',  e,0H|rCrL,.NH.CS.SNH3. 

which    crystallizes   from   alcohol   in 

onverted    by  boiling  with  alcohol  into 

liiocarbatnide.     The   latter  forms  pearly  plates,  and  melts 

fcft- 148*. 

mff^-P-tetraAtfdronapktkomethyl    carbamide,    C0Hs.NH.CO. 
1  H ..(',,,11,,.  forms  Blender  needles  with  a  vitreous  lustre, 

'  n  t/f-0-ti  trahydronaphth'mHhyl  tl<  hwrfiiiti  i<le  has  been 
the  base,  and  phenyl  thiocarbimide  ;  it  crystal- 
iol  in  rosettes  with  a  vitreous  lustre,  and  melts 
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THE    NAPHTHOIC   ACIDS,  CwH7.C01H. 

1677  Thi  correspond   to    benzoic  acid   in   tin/ 

ies,  and   behave  in  a  similar  manner,  since  they  are 

■■  ;itiug   with   lime   into   carbon  dioxide   ami 

|A  ■  halem\  and  can  be  again  obtained  from  the  latter  by  the 

■■■  bich  benzoic  acid  is  obtained  from  benzene. 

Viij>/if/i/i/ni/.fi///  ahlfhyiJ,-.  t'LIJH..<.'HO. 

lormed   when    ]>otassium   dichromate   is   added   to 

1  In  I  .ili-i.lnl  .suspended  in  dilute  sulphuric  acid.    It 

■  jlv  liquid,  which  has  a  faint  aromatic  odour,  and 

16".     Like  benzaldehyde  it  restores  the  colour  to  a 

.   magenta  in  sulphurous  acid,  reduces  an  ammoniacal 

tion,  and    readily  oxidizes    in   the   air.     It  combines 

uilpliite  to   form  the  difficultly-soluble  coin- 

H7CH(OHjSO..\a,    which    crystallizes     in    lustrous 

■■■'■,■'///■  ,  I  ',„M-.i  'II       NO  11,  is  foiim-d  when  the 
d  with  aqueous  hydroxy  (amine  hydrochloride, 

1  BanibrrgM  Mnd  Helnig,  Bar.  22.  1912- 

21,  -"'I'. 
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sodium  carbonate  and  sufficient  alcohol  ■■ 

The  mixture  is  allowed  to  stand  for  a  tew  daj 

then    extracted    with    ether.      It   crystallizes  from  alcohol 

colourless  needles,  is  only  slightly  soluble  in   bo4  Mtajd 

separates  from  the  latter  in  splendid  long  needles,  wbilk  a 

at  98°. 

Naphtluniietkylcnc  aniline,  C10H7.CH=N.CaH,,.  is  formed  *I 
the  aldehyde  is  brought  together  with  aniline  in  ifccl 
solution  and  the  mixture  heated.  It  cryrtaflaei  from  nld 
in  light-yellow  needles,  melting  at  7lV 

MdtiMfi 
Naphthoineth  y  I  en  e  -o-tol  uidin  e , 

C1(>H7.CH=N.CflH4.CH:(,   plates  or  yellow  Trans- 
parent crystals 59* 

Naphthomethylene-^>-toluidine,  long  yellow  i 
N  aphthomethy  1  ene-a  -napht  by  lamine, 

C10Hj.CHzzN.C10HT,  nodular  masses  of  prisms     .  1IT* 

Naphtho,iu'tInjh:nrph,'nylhydmzr>iu',       C10H-.CJ-fczzNJfHj(y 
crystallizes   from  alcohol   in  light,  yellow,  lustrous 
melt  at  185",  and  become  coloured  red  in  the 
aud  Lodter). 

a-Naphthvic  acid  was  discovered   by  Hofmann,  ami  MP 
numaphthm-ylic  acid.     He  obtained   it   by  com 
naphthalide  into  naphthonitrile  by  beating  witb  bydrochb 
acid,  and  then  decomposing  this  with  alcoholic  causl 
was  prepared  almost  simultaneously  by  Merz,  who 
as  the   beuzoic  acid   of  the  naphthalene  group,  ti 
which  it  is  still  known.     He  obtained  it  and 
acid    by    heating    the    corresponding    potassium 
sulpbonate  with  potassium  cyanide  and   hyd 
thus  formed.3     o-Naphthoic  acid  is  j--u« 

a-rniphthalenesulphonate  is  heated   with  Bodhu 
order  to  prepare  it   a  well-dried    intimate   mixl 
of    sodium    a-uaphthak-nesnlphonate    with     aj 
cyanide   of   potassium    is   submitted    to  dry 
wrouglvt-iron  tube  or  a  flat  iron  retoi 
The  crude   tiitrilc   is   purified   1m    n 
composed  by  heating  witb  alcoholic 

1   Bran. lis.  litr.  22.  M*& 

186ft, 
1  V.  M*j«r,  jtmalen,  156,  Vi. 
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th  concentrated  hydrochloric  acid  to  150 — ICO1.1  It  is, 
i-ssary  to  separate  the  two  naphthalene- 
i-tiic  acids  before  employing  them,  as  the  mixture  of 
lli.  tic  acids  obtained  can  easily  be  separated  by  boil- 
nth  Ume  water,  which  dissolves  the  a-acid,  whilst  the 
tin  salt,  of  the  /3-aeul  remains  fur  the  most  part,  undissolved 
rand). 
Naphthoic  acid   is  very  slightly  soluble  in  cold   and  only 

(soluble  in  boiling  water,  but   dissolves  readily  in  hot 
from     which    it    crystallizes    in    needles,    melting    at 
naphthoate3  of  the  alkali  metals  are  readily  soluble  in 

Warn    a-naphthoak,   (C10H7.COs)2Ca  +  2H„0,   crystallizes 

ute  needles,  which  are  sparingly  soluble  in  water. 

rium    a-tuxphthuiik\   (C10H-.COa)»Ba  +  4H30,  also     forma 

igly  solubLv 

Mr  a-ii/tiilifhotitc,  C,0H;.CO.jAg,  is  a  white,  scarcely  crys- 

pitate 

tyl  a-napkthoati ,  (\nH:.C(V,i  '.,HS,  was  obtained  by  Hofmann 

B  action  of  absolute  alcohol  on  uapbthoyl  chloride ;   it  is 

brined  by  the  action  of  sodium  amalgam  on  a  mixture  of 

Ucroformate  and   B-bromonaphthalene.1     It  is  a  liquid 

aromatic  odour  and  boils  at  309°. 

■  ide,  or  wNaphthoic  anh-ydrith,  (l..'10H7.CO)jO 
*epared  by  Hofmann  by  heating  the  anhydrous  calcium 
itlt  uapbthoyl  chloride.  It  is  sparingly  soluble  in  alcohol, 
IDHftirj  in  ether  and  benzene,  from  which  it  crystallizes  in 

■  A  145°. 

faphthoyt  rkloriili;  C^rh.OOl  '1,  is  funned  when  tin.-  acid 
it'-d  with  phosphorus  pentacldoride.  It  is  a  heavy 
.    which    boils   at    296—298°,    and    solidifies    at   a    low 

C,  „U;.< '.'O.NrL,  is  obtained  by  the  action  of 

chloride  as  well  as.togetherwitha-naphthotcacid, 

!  with  dilute  sulphuric  acid  (Bamberger 

boiled  for  a  considerable   time  with  alcohoUc 

I.1     It  is  also  formed  when  aluminium  chloride  is  added 


tt.   8er.   6.  **8i  HuiMnuin,   Btr.   9,  1513  .   1 5r ... ....,„ ,  k,  /:,,-.  ig_  cas  : 

:■   Bcr.  20,  211  :  Ekrtmml,  /.  /v.  Ch.  ,„.  II.  38,  iss. 
II    38.  1  !''■■ 

* 
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to   a  mixture  of  naphthalene,  carbon  disulphide  and 
formamide,  COtNH^Cl,  and  the  whole  heated  : x 

/I 
CUtt,  +  CO<  =  aoH.-CO-NHj  +  Ha. 

\NH2 

The  chloroformamide  employed  in  this  reaction  is  obtained 
heating  carbonyl  chloride  with  ammonium  chloride. 

The  amide  crystallizes  from  alcohol  in  needles  with  a 
lustre,  plates,  or  tablets,  which  melt  at  202°. 

a-Naphthanilide,  C10H7.CO.NH(C6H6),  was  prepared  by 
mann  by  acting  on  an  alcoholic  solution  of  aniline  with 
chloride.     It  forms  a  silky  crystalline  mass,  and  melts  at  160*. 

a-NapJtiho-a-napMhalidt,  C^Hy.CO.NH^^H,-),  is  a 
line  powder,  melts  at  244°,  and  is  sparingly  soluble  in  alcohol 

2678  a-NapMhonitrih,  C^H^CN,  is  obtained,  in  addition 
the  methods  already  described,  when  the  vapour  of  a-\ 
naphthalene  is  passed  over  heated  ferrocyanide  of  potash 
and  also  when  a  mixture  of  cyanogen  and  naphthalene 
is  slowly  passed  through  a  tube  heated  to  faint  redness.1    It 
further  formed  when  a-dinaphthyl  thiocarbamide  is  heated  iriAl 
copper  powder : s 

CS(NH.C10H7)2  +  2Cu  =  CN.C10H7  +  C^-NH,  +  <X& 

Heim  obtained  it  by  heating  a  mixture  of  a-naphthyl  phosphate 
and  potassium  cyanide  to  200 — 300°  in  a  current  of  hydrogen,1 
whilst  Gasiorowski  and  Merz  found  that  it  is  formed  when 
a-formonaphthalide  is  boiled  with  zinc  dust  in  a  current  of 
hydrogen.6  Finally,  it  can  be  prepared  by  diazotizing  a-naphtbjl- 
amine  and  pouring  the  liquid  into  a  hot  solution  of  potassium 
copper  cyanide.  In  order  to  remove  any  unaltered  naphthylamine 
and  any  naphthol  formed  by  the  reaction  the  product  is  treated 
successively  with  caustic  soda  solution  and  hydrochloric  acid, 
and  is  then  distilled  with  steam,  a  yield  of  about  30 — 35  per  cent 
of  the  calculated  amount  being  obtained.6 

a-Naphthonitrile  is  insoluble  in  water,  readily  soluble  in 
alcohol,  and  crystallizes  from  light  petroleum  in  broad  needles, 

1  Gattermatin  and  Schmidt,  Ber.  20,  858. 

2  Merz  and  Weith,  Ber.  10,  746. 
*  Weith,  Ber.  6,  967.        4  Bcr.  16,  1779. 
8  Ber.  18,  1006.  «  E.  Richter,  Ber.  22,  2449. 
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i  a  satin  lustre,  which  melt  at  37'5°.  It  has  a  great  tendency 
'einain  liquid  below  its  free  zing-point,  and  boils  without 
imposition  at  297—298°. 

Fhen  sodium  is  added  to  its  hot  alcoholic  solution,  a-tetra- 
iDnaphthomethylamine  is  formed,  accompanied  by  dihydro- 
bthalene  and  hydrocyanic  acid  : 

CwHj.CN  +  4H  =  C10HW  +  HCN. 

small  quantity  is  always  converted  into  a-napthoic  acid  by 
un  ethylate.1 

Xapkthotkiamide,  Ck^.CS.NHj,  was  obtained  by  Hofmann 
ie  action  of  sulphuretted  hydrogen  on  the  base ;  it  forms 
als,  melting  at  126°. 

Naphihohydroxamw  add,  C10H7C(OH)N.OH,  is  formed 
i  hydroxylamine  hydrochloride  is  dissolved  in  8 — 10  parts 
iter  and  the  equivalent  amount  of  carbonate  of  sodium, 
i-naphthoyl  chloride  then  added.  The  precipitated  crystal- 
powder  is  washed  with  ether  to  remove  the  naphthoic 
which  is  formed,  and  the  residue  recrystallized  from 
oL  It  forms  lustrous  plates,  which  melt  at  186 — 187' 
evolution  of  gas,  and  are  only  sparingly  soluble  in  hot 
.     The   aqueous  solution   is  coloured   deep  wine-red    by 

chloride.  On  heating  with  alkalis,  naphthohydroxamic 
is  decomposed  with  formation  of  a-naphthylamine  and 
a  dioxide. 

Hnaphthohydroxamic  acid,  C10H7.C(OH)NO.CO.Ci0H7,  is 
led,  together  with  a-dinaphthyl  carbamide,  by  the  action 
laphthoyl  chloride  on  the  preceding  compound,  and  also 

same  manner  by  adding  two  molecules  of  the  chloride  to 
olectile  of  hydroxylamine.  It  crystallizes  from  alcohol  in 
rhite  needles,  which  melt  at  150°,  are  slightly  soluble  in 
iter,  and  give  no  colouration  with  ferric  chloride.2 
apfaAamidoximc,  CI0HT.C.(NOH)NH2.  is  prepared  by 
g  an  alcoholic  solution  of  o-naphthonitrile  and  hydroxyl- 
It  crystallizes  from  dilute  alcohol  in  large  plates, 
g  at  148 — 149°.  When  its  solution  in  hydrochloric  acid 
i  allowed  to  evaporate,  the  hydrochloride,  CI1(H7C(NOH) 
L  remains  as  a  syrupy  mass,  which  solidifies  on  long- 
led  standing  to  stellate  groups  of  needles.     The  platino- 

'  Bamberger  and  Lodter,  Bet.  20,  1703. 
*  Ekttnnd,  Bar.  20,  1353- 
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chloride,  [ClBH7.C(NOH)NH8]JPtClIJ,  is  also  readily  Mlutk.nl 
crystallizes  on  the  gradual  evaporation  of  its  solution  in  W 
yellow  needles.1 

Acetyl-a-naplttkamidoximc,  C^CXNO.CO.CtyNBj,  ii 
tained  by  the  action  of  acetic  anhydride  on  the  amidiuiiwMQ 
crystallizes  from  alcohol  in  white,  lustrous  needles,  which  ■ 
at  129°,  and  are  insoluble  in  alkalis.*  When  it  is  boiliat  *i* 
water,  cthenyl-a-naphthaiti  Ldm-imc  is  formed,  which  may  » 
be  obtained  by  heating  the  amidoxime  with  acetic  anbydri* 
(Ekstrand) : 

.N.O.CO.CH.  .NOv 

C10H7.C^  =  CwH7.Cr        JOjOB,  +  H,0. 


This  substance  crystallizes  from  alcohol  in  long  nwl  I 
melting  at  36°. 

a-Xaphtheyl-a-naphtkamidoxmie,  Cl0HJ.C(NO.CO.C1(,H:)?'I  ■ 
is  obtained  by  heating  the  ainidoxime  with  a-naphthoyl  chlorw 
and  crystallizes  in  slender  needles,  melting  at  228°  (EkstratB 

Carbonyl-a->iap/Ukimido.i?imi\  CuHgN„Os,  is  formed  wbea ' 
amidoxime  is  heated  with  ethyl  chloroformate  : 

.N.OH 
C10H-.Cf  +  CICO.OC.H,  = 

XNHt 

C.oIL.Cf         >CO  +  HC1  +  HO.CLH.. 

It  crystallizes  from  alcohol  in  white  needles,  melting  at  lw 
and  is  insoluble  in  acids,  but  dissolves  in  alkalis  (Richter}. 

a-Tdrahydronaphthoic  acid,  CmH^.COjH,  is  obtained,  togeth* 
with  the  amide,  by  heating  the  corresponding  nitrile  to  160— lW 
with  alcoholic  potash.  It  crystallizes  in  dendritic  groups  i 
slender  prisma  with  a  vitreous  lustre,  melts  at  1 28e.  aod' 
sparingly  soluble  in  cold,  more  freely  in  hot  water,  and  *■ 
readily  in  alcohol. 

a-TetraJitftfroiuiphtJtamidt,  C10rJn.CO.NHs,  crystallizes  W 
hot  water  in  tablets,  which  have  a  satin  lustre,  and  melt  at  IB 

a-Tetrahydroii«phthiMitrik,   C10H„.CN,   is    formed 
solution   of   a-tetrahydrodiazonaphthalene   chiorida   : 
1  Ekatrand,  Bcr.  20,  223.  '-'  E.  Richter,  Bbt.  ] 
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up  into  a  bolting  solution  of  copper  sulphate  and  potassium 
iJe.  It  is  a  viscid,  colourless,  transparent  liquid,  which  has 
resembling  that  of  the  nitriles,  and  boils  at 
ten  its  solution  in  alcoholic  ammonia  is  satu- 
iiiih  nUphuretted  hydrogen,  a-tilruhtjilrolkiinmfkikamide, 
..r.'SNIL,  is  formed.  This  substance  is  a  dark  yellow, 
Kmid,  and  is  decomposed  by  a  gentle  heat  into  the  nitrile 

tted  hydrogen.1 
9  tf-Xfjihthflilifit/rl,.;   C,0H,.CHO,  was  first   obtained   by 
rshal!  by  distilling  a  mixture  of  calcium  ^-naphthoate  and 

idfta  prepared  it  by  heating  naphthomethyl  chloride  or 
H  with  water  and  lead  nitrate;3  and  Bamberger  and 
:uatin  by  the  oxidation  of  naphthomethyl  alcohol  with 
lie  acid  solution.* 

crystallizes  in  silvery  plates,  melts  at  fi0"5 — 61°,  is  freely 
e  in  alcohol,  less  freely  in  hot  water,  and  readily  volatilizes 
tteam.  Like  other  aldehydes  it  reduces  ammoniacal  silver 
m  and  restores  the  colour  to  a  solution  of  magenta  in 
.irons  acid. 

uholic    ammonia   converts   it    into    hydronapfttkaviidc    or 

I  'njHj.CHJjN^,   which    forms    nodular 

s  insoluble  in  water,  alcohol,  and  ether,  and  decomposes 

into  ammonia  and  the  aldehyde  on  heating  with  dilute 

blorifl  acid 

'■lyhiknli:  uriil  is  also  prepared  from  its  nitrile,  which  is 
■I  by  the  distillation  of  potassium  ferrocyanide  with 
i  ,9-naphthalenesulphonate.6  The  latter  salt,  which  is 
Mndhotured,  always  contains  a  little  sodium  naphthalene- 
honate,  which  brings  about  the  formation  of  the  dinitrile, 

£-naph  thou  it  rile  is  freed  from  this  by  distillation,6  and 
i  decomposed  by  boiling  with  alcoholic  potash  or  soda,  or 
<<'id  under  pressure.  Schnlze  also  obtained 
be  oxidation  of  uaphtbomethyl  chloride  with  potassium 
ogauate," 
I  scarcely  soluble  in  cold,  and  sparingly  in  hot  water,  but 


i-rgpf  in  J  Bordt,  Btr.  22,  836. 
. 

Zcilxh,    186 

Mild,  180,  3ns. 


■  dumatm,  168,  no. 
♦  Ber.  20,  H15. 
70;  Hmiaatuann,    Ber,    9,    1613  j 
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readily  in    alcohol,  crystallizes   from 
needles,  melting  at  182°  and  boils  above  3 

The  /9-naphthoates  of  the  alkali  metals  ;u 
water. 

OUmm  0-mphtkaOe,  CC10H7.COs)sCa  + 
from  boiling  water  in  long  needles,  and  dia 
of  water  at  15°. 

Barium    (3-naphthoatt,   (CwHT.C01)tBA  +  *H^0, 
needles,  and  dissolves  in  1400  parts  of  watei 

Silver  B-nttphtkoate,  <J1„H7<.'<)..Ai;,  is  a  ■>■ 
cipitate,  which  is  somewhat  soluble  in  hot  m 

Methyl  8-naphthoate,  C,0HT.COsOH3,  was  | 
by  heating  the  chloride  with  methyl  alcohol.     It,  a 
white  lustrous  plates,  melts  at  77°,  boils  at   KM  . 
pleasant  smell  resembling  that  of  strawberries. 

Ethyl  B-naphtKoaie,  C^Hj-COjCjHj,  is  an  oil 
liquid,  which  boils  at  308 — 30!)°,  and  solid  i&es  in  t 
crystalline  scales,  which  melt  with  the  heat  of  the  fa 

B-Naphthoic     anhydrite,    fCluH..CO)?0,    was    < 
Hausamann  by  heating  the  chloride  with  calcium  j9-n 
it  crystallizes  from  ether  in  tabular  aggregates  of  silks  I 
melting  at  134°. 

a-B-Nophtkoi.f  anhydride,   is  prepared    in    the   s 
from  a-uaphthoyl  chloride   and  potassium  /9-aaphtl: 
crystallizes  in  slender  needles,  melting  at  126°.' 

f3-Naphl!toy!  chloriih  is  formed  when  the  add    is  I 
phosphorus  pentachloride,  and  is  a  crystalline  maw,  i 
43°,  and  boils  at  304—306°. 

B-Naphtlwrnidc,   C10HT.CO.NH»  was  prepared   by  Vi«li 
the  action  of  ammonium  carbonate  on  the  chlorid       ' 
lizes  from  alcohol  in  tablets,  melts  at  9i 
decomposition. 

B-Napkthanilidc,   ClnH7.CO.NH(C0HJ,  is    ■ 
action   of  the  chloride   on    aniline   and  also 
heated  to  120°   with   aniline.     It,    crystallize 
lustrous    plates,    melting    at    170°,    and    sublimes  at.  a  t 
ten i per. it u re  in  large,  lustrous  plate* 

Q-Saphthoyl-a-^aphihalid, .  0„H-.CO.N  1 1  i 
in  very  small  needles  and  melts  at  157°. 

3680  fi-NapJitltmiitriii;  Ol0H,.ON,  is  forn 
tin-  method 

1  Ber.  0. 
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!  with  pot.i-  anaphthalide 

t*d  with  uae  dust  in  n  current  of  hydrogen.-     It  may  be 

compound  from  /3-nsphthyl- 

•  the  a-compound  From  o-naphthylAtnine 

iii"  than  ill"  B-compound  i 

v  soluble  in  hot  light  petroleum,  from  which  it 

i  small   plates ;  it    melts   at    66'5*,   and   boils   at, 

■805*.    When  its  solution  in  fuming  sulphuric  ui.'id  is  pniuvd 

rater  j£f-Daphtham  id  e  is  formed.3     Sodium  added  to  its  hot 

i  solution   reduces    it    with    formation   of  tetrahydro 

!  ho  methyl, limine,     dthydronaphthalene,    and     hydrocyanic 

Snpitfltfltkitimiih,  C10H,,OS,NH2,  is  formed  when  the  nitrile 
1   with  ammonium  sulphide.     It   crystallizes  in  long 
o-yellow  silky  needles,  melts  at  1 4!)°,  and  on  boiling  with 
posed,   like  all   the  aromatic  thiamides,  into  the 
e  and  sulphuretted  hydrogen.4 
fi-Xaptttkimiilc  rtkyl  ether  is  obtained    by    passing  hydrogen 
ito  an  alcoholic  solution  of  #-naphthonitrile  : 


,CN  +  C^OH  +  HC1  -  C10H7.C 


sOC(HB" 


thus  obtained  crystallizes  in  needles  ;  ammonia 
filiates  the  ether  as  a  thick  oil,  which  only  commences  to 
ojitallua:  after  being  preserved  for  months.  If,  however,  the 
be  heated  with   alcoholic   ammonia,   fi-naphthmylamulvm 

S  formed  : 


CaHB.OH. 


,NHSCI 

+  NH3  =  C,0H:.r 


OCjHs 


"\ 


NH, 


«  Utter  crystallizes    in    stellate    groups  of  pearly   needles, 
■Ue  the    free    base,  C1(,H-.C("NHJNHa,  liberated    by   caustic 
a,  separates  as  an  oil,  whicli  solidities  in  a  vacuum 
mass. 

< !l0H7.C(OH)N.OH,  is  obtained  in 

16.  1771.  '  GMJorowskUiLi  Men.  Bsr.  18.  1008. 

'  Aiaalnmf  mil  Moulding,  Prce.  Chen.  Sec.  1889,  122. 

■::■-.  t  and   Boekiuann,   B>  r.  20, 


a  similar  manner   to   the   a-compound,   and   crystallizes 
alcohol   in   hard,  nodular  aggregates  of  four-3ided  plate 
melts  at  168°,  and  is  only   slightly  soluble  in  boiling 
giving  a  solution  in  which  ferric  chloride  produces  a  vins-i 
colouration. 

fl-jjinaphthohydroxamic  acid,  C10H,.C(OH)NO.CO.C10H.,  cr 
tallizes  from  alcohol    in    needles,    which    melt   at   171°. 
potassium  salt,   which   forms    lustrous    scales,   decomposes  a 
boiling  with  water  with  formation  of  j9-dinaphthyl  carbamide : 


SCkjH^.C^ 


,N.O.CO.C10H7 


HjO  . 


COfC^NH^  +  SC^COjK  +  cor 

ii  /TipMirtJiftfftii^irifiniiTiii  iV  acid  is  formed  when  y9-naphihuhj 
droxamic  acid  is  heated  with  a-naphtboyl  chloride,  and  arid 
Uzes  from  alcohol  in  needles,  melting  at  160° -1 

8-Xaphthamido.vimc,   C^H^CfNOHJNH^,  is   prepared  f 
£-naphthonitrile  in  a  similar  manner  to  the  a-compound. 
crystallizes  from   alcohol   in    lustrous   scales,  melting  at  lid 
Its  hydrochloride  forms  long  needles.' 

Ethyl  p-naphthamidoxiiM,  C^HjCCNOCjHJNHj,  is  formed 
when  the  amidoxime  is  heated  with  sodium  ethylate  and  ethyl 
iodide  ;  it  crystallizes  in  white  needles,  melting  at  74 — 75°. 

Ethidme  $-naphtham,idozinu,  C^CfNjHOJCH.CH,  ii* 
tained  by  the  action  of  aldehyde  on  the  amidoxime  : 

JJ.OH  JHK 

C10H7.Cf  +  CHO.CH,  =  O-H-CT        >CH.CrL 

XNH„  \-— / 

+  H.O. 


It  forma  white  needles,  and  melts  at  121 — 122".s 
^ec^/S-ma^AamMfoxime.CjoHjCfNO.CO.CHJNH^isforoet 
by  the  action  of  acetic  anhydride,  and  crystallizes  from  absolnt* 
alcohol  in  aggregates  of  brown  needles,  which  melt  at  13* 
When  this  substance  is  boiled  with  water,  or  when  the  amidoiin 
is  heated  with  acetic  anhydride,  etJtenyl-fj-naphtham\Att& 
is  formed,  which  crystallizes  in  large  scales,  and  melts  at  8 
(Ekstrand). 

20,  1353.  *  Ekstrand,  Ber.  J 

1  E.  Bkht«r,  Her.  22.  2449. 
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.  i  '„,H-.< ':  \< ).( :().0(iH5)NH3,  is  ob- 

J  by    heating  tin:  amidoxime  with   benzoyl   chloride,  and 

from  alcohol  in  matted,  silky  needles,  which  melt  at 

On    boiling  with  water  it  is  converted    into  hctizcnyl-a- 

>      l!  .'■'■■..<  il.  :.l  :,.HSp,  which  forma  white  plates, 

i  1  •»-  |  Richter). 

is  firmed  when  the  amidoxime  is  heated 
£~iiaphthoyt  chloride: 

IEOJN 
C..H..C0C1  +  ^C.C^Ht  = 

ON 
_    .  rv 


CWH,.C/       /C.C10H,  +  HC1  +  H,0. 


'  N 


plates  or  broad 
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dlizes  from   glacial   acetic   , 
idles.  Mid  melts  at  175°  (Ekstrand). 

crystallizes    from    benzene 

K matted  needles,  and  melts  at  216°. 
OG 
^phthoic  add,  C1?Hud.C02H.  When  one 
of  2-hydroxy-o-naphthoic  acid  is  heated  to  180 — 100° 
N  molecules  of  phosphorus  pentachloride,  the  product 
•nasi*  uf  a  dark  brown  ody  liquid,  with  an  olive-green  fluores- 
•««,  which  is  probably  chhrtmapktkotriehloride,  C^ELjCl.CClj, 
*A  which  changes  in  moist  air  into  crystals  of  chloronaphthoic 
oi  The  latter  is  readily  soluble  in  alcohol,  with  difficulty  in 
melts  at  152 — 153°.  It  is  converted  into  a-naphthoic 
hum  amalgam  and  water. 

a-naphthoatc,  {Gmn,fi\.CO^Ca.  +  2H,0,  dis- 
150  parts  of  cold  water. 

i-nnpkthoak,  C10HnCl.COjCH3,  crystallizes  in 
'we.  broad,  brittle  prisma,  and  melts  at  50°.' 

■a  tiajiht/wk    rtci'f.   C10HuCl.t:O8H,    is   formed   when 

lution  uf  a-naphthoic  acid  in  glacial 

■fcOt:  acid  containing  iodine,  and  when  its    uitrile    is    heated 

"i'l    under    pressure.     It    lias  also  been  ob- 

1   bbt,  .'.'.r.  22,  » 
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tained  from  4'-amido-a-naphthoic  acid  by  means  of  the  diuo- 
reaction.  It  foims  colourless  needles,  is  readily  snluUe  m 
alcohol,  slightly  in  glacial  acetic  acid,  and  melts  at  245",  tat 
sublimes  in  elegant  needles  at  a  lower  temperature  than  this. 
It  cannot  be  further  chlorinated.1 

Calcium  i'-chbr-a-nophthoate,  (C^H^Cl-CO^Ca  +  2H,0, 
crystallizes  in  needles,  and  dissolves  at  the  ordinary  tem- 
perature in  118  parts  of  water. 

Ethyl  V-chlor-a-naphthoate,  C10HaCl.CO2C.!Hs,  crystallizes  from 
alcohol  in  quadratic  tablets,  melting  at  42°. 

f-Chlorcmaphthamidc,  Ci(hH6Cl.CO.NH2,  is  formed  wbenths 
nitrile  is  boiled  with  alcoholic  potash  and  forms  plats  or 
tablets,  which  melt  at  239°. 

4>'-Chtoniwiji/)//i6iiilril<-,  C10H„C1.CN,  is  obtained  by  passing 
chlorine  into  a  solution  of  a-naphthonitrile  in  carbon  disuljiliioV 
containing  a  little  iodijie.  It  crystallizes  in  large  newilti 
melting  at  145°. 

V -Ghlor-a-naphthmc  acid  has  been  prepared  from  the  corre- 
sponding amido-acid  by  allowing  an  alkaline  solution  of  the 
acid  and  the  calculated  amount  of  potassium  nitrite  to  drop 
into  hydrochloric  acid  cooled  by  snow,  and  running  the  liquid 
thus  obtained  into  a  boiling  solution  of  cuprous  chloride  in 
hydrochloric  acid.  It  is  also  formed  in  small  quantity  in  tie 
chlorinatioD  of  a-naphthoic  acid.  It  crystallizes  from  weak 
alcohol  in  scales,  melts  at  107°,  anil  readily  sublimes  in  taWtK 

Calcium  l'-chlor-a-napht/ioate,  (C10H,CLCOJ1Ca  +  2110, 
tonus  tabular  aggregates  of  long  hard  needles,  which  dissolve  in 
42  parts  of  water,  and  do  not  appear  to  be  more  soluble  in  hot 
than  in  cold  water. 

Ethyl  V-chlor-a-naphthoatc,  C^Cl .CO 8CSHS,  crystallizes 
long  hard  needles,  and  melts  at  50°. 

4':  Y-Dishlor-a-nitphthoie  acid,  CjoH^Clj.COjH,  is  obtained  bj 
chlorinating  the  preceding  compound,  and  has  also  been  obtains 
from  4'-chloro-l'-aii)idonaphthoic  acid  by  the  diazo -reaction. 
It  crystallizes  in  scales,  which  are  readily  soluble  in  alcohol 
and  melt  at  186 — 187". 

Its  calcium  salt,  (C10H6Cla.CO2)ECa  +  2H,0,  crystallizes  » 
long  needles,  which  are  moderately  soluble  in  water.  Th* 
ethyl  ester  forms  slender  needles,  melting  at  61°. 

TricJUor-a-naphthoic  acid,  C^H.CLj.CO^H,  is  formed   by  tit 
further  action   of  chlorine;   it  crystallizes  from   hot  water 
>  J.  Pr.  Citnn.  II.  38,  139. 
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Iting&l  168—164".     Ii  ia  accompanied  by  an 

-  only  sparingly  soluble  in  alcohol,  also  crys- 
»  in  needles  and  melts  at  282°  (Ekstrand). 

''■■"■  acui,  <"']l,II,.Br.OO,,H,  is  formed  when  a. 

"i'l   ia   beated   with  bromine  in  the 

Bl  of  iodine.     It  crystallizes  from  alcohol  in  slender  while 

r  ;it  246s,     Its  salts  have  been  investigated  by 


■crnaphthoatt,    2(C,0HnBr.CO.,)„Ca  +  3H,0, 
ular  crystals,  and    dissolves  at  20°  in  66*5 

Be  tlhyl  tstrr  crystallizes   in  tablets   melting  at   48 — 49° 
•bud). 

'-Br&m-a-naphthonitrik,    C]OH0Br.CN,    is   obtained   by   the 

oo  of  bromine  on  a  solution  of  a-naphthonitrile  in  carbon 

"!:■]'.      It  crystallizes  from  ether  or  chloroform  in  needles, 

it    147"   and   readily  sublime.      On   beating  with 

mstic  soda  to  140 — 150°,  it  ia  converted  into  the 

if,  OmH^Br^COgH,  was  prepared  by 
iiri;i.iiii   ii'ii:   a-naphthoic  acid  by  gradually  heatiug  it  to 
f  with  bromine  and  a  little  iodine.      It  sublimes  iu  slender 
riles  and  melt*  at  239°. 

»-OG 
fakrih&wph&Kok  add,  01(1HeCl.CO2H.  By  passing 
lOriiie  into  tt  solution  of  y9-naphthonitrile  in  glacial  acetic 
A  containing  a  little  iodine,  Ekstrand  obtained  0-cJiloro- 
ch  crystallizes  from  alcohol  in  needles,  melting 
188°.  On  heating  with  fuming  hydrochloric  acid  to  150°, 
i  n  converted  into  the  acid,  winch  also  forms  needles,  and 

;     has     been     obtained     from     the 
roxy naphthoic  acid,   which  is  first  converted 
■chloTo-^-naphthenyl  chloride,  O10Hi;Ol.O("!l.t,  by  the  action 
;    ntaohloride,   and    this   substance    then    de- 
ing  with  acetic  acid   and  a  little  water.     It 
1  Beilttein'*  Htwdb.  2,  I 
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crystallizes  from  benzene  in  slender  needles,  melting  at  VNF, 
which  are  scarcely  soluble  in  cold  water. 

The  calcium  salt,  (C10ELfil.COJ2C*  +  25^0,  separates  bm 
the  aqueous  solution  in  clear  crystals.1 

!XcMoro-/3-napkthoic  acid,  C10H6Cl2.CO2H,  is  formed  whea 
chlorine  is  passed  into  a  hot  solution  of  ^-naphthoic  acid  ii 
acetic  acid  containing  a  little  iodine.  It  crystallizes  from  alcohol 
in  which  it  is  only  sparingly  soluble  in  needles,  melts  at  291', 
and  readily  sublimes. 

The  calcium  salt,  2(C10H6Cl2.CO2)2Ca  +  SHgO,  crystallize*  in 
small  prisms,  and  dissolves  at  the  ordinary  temperature  it 
3018  parts  of  water.  The  ethyl  ester  crystallizes  from  alcohol 
in  long  needles,  melting  at  66°.2 

Monobrovw-fi-naphtJioic  acid,  C^ByBr.COgH,  was  prepared 
by  Hausamann  in  a  similar  manner  to  the  a-compouni  It 
crystallizes  from  alcohol  in  granules,  melts  at  256°,  and  subline 
in  slender  white  needles. 

Calcium  brww-fi-napkthoate,  (^JELJiT.CO^Ca.  +  SHjO.fon* 
nodular  crystals,  which  require  5000  parts  of  water  for  solutkt 
at  20°. 

Bromo-^-naphthonitrilc,  C10H6Br.CN,  melts  at  148— lW, 
and  sublimes  when  carefully  heated  in  broad  white  needles, 
which  are  extremely  like  those  of  benzoic  acid. 

Hausamann  has  also  prepared  the  following  compounds, 
which  likewise  form  granular  crystals  or  needles,  and  sublime  in 
needles  : 


Tribromo-/3-naphthoic  acid,  C10H4Br3.CO2H    . 
Tetrabromo-/3-naphthoic  acid,  C10H3Br4.CO2H 


M<*ltinc-F°iE; 

260— 27uc 

25l>— 2«r 


NITRO-SUBSTITUTION    PRODUCTS   OF 
a-NAPHTHOIC   ACID. 

2683  V-Xitro-a-n«phthok  acid,  C10Hc(NOo)CO2H,  is  formed, 
together  with  l'-nitro-a-naphthoic  acid,  when  a-naphthoic  acid 
is  thoroughly  moistened  with  twice  its  weight  of  nitric  acid  rf 
sp.  gr.  141,  and  gently  heated  until  the  evolution  of  red  furad 
ceases.     The  product  is  washed  with   water  and   heated  with] 

sodium  carbonate  solution,  a  little  nitronaphthalene  being  lelt 

'1 

1  Wolffenstein,  Ber.  21,  11S6.  =  Ekstrand,  Btr.  17f  160i-. 
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wived.     Tlie  acids  are  precipitated  by  hydrochloric  acid, 

air   then  separated  by  the  action  of  hydrogen  chioride  on 

,,;  .11.  which  converts  the  4'-nitro-acid  alone 

j  I  ester.     The  latter  is  separated  from  the  unaltered 

:il   of  the  alcohol   by  evaporation, 

sodium    carbonate    solution,    and    is    then 

mlysed    by   heating    with    concentrated    sulphuric   acid    on 

Jjjfctr-btk1 

a  naphthoic  acid  has  also  been  obtained  by  heating 
with  hydrochloric  acid.4  It  crystallizes  from  hot 
fcol  in  slender,  yellowish-white  needles,  and  melts  at  239" ; 
wolves  in  187  parts  of  cold  commercial  alcohol  and  in  4820 
la  of  ctild  water,  freely  in  hot  alcohol,  and  moderately  in  hot 
W.     When  heated  it  readily  sublimes  in  needles, 

i'-nitro-a-Tiapldhmte,   [C10Hfl(NO2)COJ8Ca  +  SH^O, 
i  in  yellow  needles,  which  are  somewhat  sparingly 

BT. 

C^H^CNOJCOjCHg,  forms  small  needles, 

at  109—110'',  and  the  ttkyl  ester,  C10Hu(NCyCO2C,,H,;, 

in  long,  matted,  almost  colourless   needles,  which 


-o-naphthoic  acid   is  oxidized  by  alkaline  potassium 

taie  solution    and   by  dilate  nitric  acid  to  v-nitro- 

C  acid  ;*  when  it  is  heated  for  some  time  with  an  excess 

;  acid  of  ap.  gT.  1*3,  1  :4'-dinitronaphthalene  is  formed 

tkonitrilt,  Cl0Ha(NO,)CN,  is  formed  together 
lie  compounds  by  the  nitration  of  a-naphthonitrile  ; 
in   tine  needles,  melts  at   205°,  and  is  readdy 
*  in  hot  alcohol.4 

...'.■  (tcitl  crystallizes  from  alcohol  in  yellowish- 

•iate,  hard  prisms,  which  melt  at  215°,  and  do  not  sublime  even 

*4wt  heated   above  the  melting-point  for  a  considerable  time. 

at  the  ordinary  temperature  in    21  "5   parts  of  com- 

Mtnal  alcohol  and  in  2590  parts  of  water;  it  is  readily  soluble 

bo]  and  glacial  acetic  acid,  somewhat  less  freely  in 

GUciwM    I'^nhtha-naphikoate,  [C10H^NO2)CO,,;|1,Ca-i- :;il  .<  i 


■  ftr.  14.  1063  .  16.  2246. 
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crystallizes  in  long  yellow  tablets,  which  dissolve  in  159 
of  cold  water. 

The  ethyl  ester,  C10H6(NO2)CO2C2H5,  is  not  formed  by 
action  of  hydrogen  chloride  on  the  alcoholic  solution  of  the 
but  was  prepared  by  Ekstrand  from  the  silver  salt  and 
iodide ;  it  forms  hard,  yellow,  octohedral  crystals,  and  melts 
6N — 69°.     On  continued  heating  with  nitric  acid  of  sp.  gr.  V 
the  acid  is  converted  into  1 :  l'-dinitronaphthalene. 

4  :  -V-Dinitro-a-iiaphthoic  acid,  C^oH^NO^oCOgH,  is  obtained,1 
accompanied  by  isomerides,  by  the  action  of  red,  fuming  nitrio; 
acid  on  a-naphthoic  acid,  and  is  the  chief  product  of  this  re- 
action, but  cannot  be  completely  separated  from  the  other  pro- 
ducts by  crystallization.  The  pure  acid  can,  however,  be  obtained 
by  converting  the  crude  substance  into  the  ethyl  ester  and  thet 
decomposing  the  latter.  It  can  be  prepared  more  readily  ini 
purer  by  heating  4-nitro-a-naphthoic  acid  with  fuming  nitric 
acid.  It  crystallizes  from  hot  alcohol  in  yellowish-white  needles, 
which  melt  at  265°. 

The  calcium  salt,  [C10H5(NO2)2COJ2Ca  +  3^0,  crystalliies 
in  needles,  which  are  moderately  soluble  in  hot  water. 

The  ethyl  ester,  C10H5(NO2)2CO2.C2H6,  forms  slender  needles, 
melting  at  143°. 

When  the  acid  is  heated  with  tin  and  hydrochloric  acid, 
1 : 1  '-diainidonaphthalene  is  formed. 

4' :  V-Di-nitro-a-naphthoic  acid  is  obtained,  together  with  the 
preceding  compound  and  with  that  next  to  be  described,  from 
4'-nitro-naphthoic  acid  ;  it  separates  from  hot  alcohol  in  rhombic 
crystals,  which  melt  at  218°. 

The  calcium  salt,  [C10H5(N02)2COo]2  +  7H20,  is  readily  soluble 
in  water,  and  crystallizes  in  broad,  lustrous-yellow  needles. 

The  ethyl  ester  is  not  formed  by  the  action  of  hydrogen 
chloride  on  the  alcoholic  solution  of  the  acid,  but  has  been 
prepared  from  the  silver  salt  and  ethyl  iodide ;  it  forms  long, 
hard  vellow  needles,  melting  at  129.° 

On    reduction   the    acid    is   converted    into  amidonaphtho- 

stvril. 

4"  r2-Dinitro~a-nai)hth<ric    acid    crystallizes    from   alcohol^ 

smalirbroad,  colourless,  silky  plates  or  broad  needles,  which 


-0 


unit  at  '215.  ,...;« 

The  « llii/l  ester  is  readily  formed  when  hydrogen  chloride  t~ 
reused  into  the  alcoholic  solution  of  the  acid,  and  crystallizes  M* 
'under  matted  needles,  melting  at  \*7>  (Ekstrand). 


ehthoic  acid,  CK,H,('Nr).,).,(;u.,H.  is  formed, 
with  ^trinitrouaphtlialene,  by  the.  action  of  a  mixture 
rimted  sulphuric  acid  and  turning  nitric  acid  on 
-naphthoic  acid.  It  crystallizes  from  alcohol  in  large 
ties,  melts  at  283°.  and  has  such  an  intensely 
:-  that  the  least  trace  produces  a  very  persistent  loath - 
s  in  so  far  remarkable  as  among  all  the  other  deriva- 
a-naphthoic  acid  investigated  by  Ekstrand,  the  only  one 
.  a  similar  property  is  dichloronitronaphthoio 
jstance  described  below.  This  fact  may  perhaps  point 
r  constitution  of  the  two  compounds. 
itro-a-Jiaphtkoic  acid  is  obtained,  together  with  the 
irtdfl,  when  4  :4'-dinitronaphthoicacid  ia  heated 
mric  acid  and  fuming  nitric  acid  ;  it  is  readily  soluble 
.  and  crystallizes  in  hard,  light  yellow  needles,  melting 

■/Jtiltoir  arid  is  only  sparingly  soluble  in  alcohol, 
small,  fight  yellow,  hard,  cubical  crystals,  melting  at 

.-y-.-ifro-a-na-phthoic    acid,    C10H6C1(NO.!)CO)!H,    is 
lien  4 '-chlor-a -naphthoic  acid  is  dissolved  in  fuming 
It  crystallizes  in   prismatic   needles,  which  melt 
mposition  at   224 — 225".     On   further   heating  with 
it  ia  converted  into  y9-din  it  roc  hloro  naphthalene. 
I  ater  forms  hard  tablets,  melting  at  121°,  which  are 
luble  in  alcohol. 
oroaitro-a-itap/Ukoic    acid    has    been     prepared     from 
naphthoic   acid,   and   crystallizes   in   plates  or   hard 
elts  at   227°,  and  is  also  readily  soluble  in  alcohol, 
r  forms  light  yellow  scales,  meltiug  at  84°. 
mitro-a- naphthoic  acid,  C10H4Cls(NOj)CO2H,  is  obtained 
'-dichtoronaphthoic  acid  and  forms  a  light  yellow  crys- 
t,  melts  at  165°,  is  very  readily  soluble  in  alcohol  and 

and  has  an  intensely  bitter,  repulsive  taste. 
frl'-mtro-ampkthmc  acid,   Cl0HsBr(NOI)CO,H,  was 
by    Ekstrand    from    4' -broni-a- naphthoic     acid ;    it 
ea  from  alcohol  in  small,  yellowish  prisms,  melting  at 
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NITRO-SUBSTITUTION  PRODUCTS  OF 
0-NAPHTHOIC  ACID. 

2684  a-Nitro-P-naphthoic  add,  CwHe(NOI)C0tH1 
tained  by  Graeff  from  its  nitrile.1   It  is  also  Formed,  tog 

isomerides,  when  ^-naphthoic  acid  is  dissolved  in  boiling  glwul 
acetic  acid,  an  excess   of  fuming   nitric   acid   added  and  tb# 
solution  allowed  to  boil  gently  for  some  time.    The 
converted  into  the  sodium  salts  and  the  solution  o 
The  salt  of  the  a-acid  soon  separates  out  on  cooling  in 
rhombic  tablets,  with  ;i  golden  lustre,  which  are  I 
with  hydrochloric  acid.* 

a-Nitro-^-naphthoic  acid  crystallizes  from  boiling  alcohol 
in  long,  yellowish  hair-like  needles,  which  melt  at  2!)3"',  uid 
readily  sublime  in  small,  almost  colourless  n.  ■ 

Calcium  a-nitro-0-naphtkmtc,  2[C10Hfl(NOa)COJICa 
crystallizes  in  small,  coarse  needles,  united  in  stellate  group*. 

The  methyl  eater,  C[0HB(NOS)COS.CHV  forms  large,  iigk 
yellow  needles,  melting  at  112°. 

The  ethyl  eater,  Cl0H6(NOi)CO2.CsHI,,  crystallize*  I 
in  long,  slender,  yellow  needles,  and  melts  at  110 — -1 1 !' 

a-Nitro-p^uiphthonitrile,  C1(lHe(NOt)0N,  is  formal 
with  other  products,  by  the  nitration  of  0-napathon 
separates  from  hot  alcohol  or  glacial  acetic  ac 
concentration  of  the  solution,  in  simple  or  arborescent  cryittM 
with  a  splendid  golden  lustre,  which  melt  at  172 — 178*. 

P~Nitro-ff-7iaphthenc  acid   is   readily  soiubli 
crystallizes  in  slender,  colourless  needles,  melting  at  :■ 

Its  ethyl    ester  forms  small   yellow   tablets   or   p] 
frequently  form  needle-shaped  aggregates,  am 

•y-Nitro-/3-/titphtkoie  acid,  which  is  separated  from  ihe£-  andi- 


1  alcohol,  1 


acids  by  means  of  its  ethyl  ester,  crystallizes 
colourless  needles,  winch  are  sparing 
melt,  at  £88— 289". 

rwnium  salt  crystallizes  in  i 
are  very  sparingly  soluble  in  ■ 

The  ethyl  ester  forms  elongated  rho 

On  oxidation  with  potass 1  permj  ■ 

1  Ber.  16, 
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i.|  trimellitic  acids.  Both  this  acid  and  the 
I  a-nuphthyhuiiine  on  reduction  and  elimination  of 
i  group,  so  that  they  are  probably  the  l'-j9  and  4' -£ 

ft-iinphtk'/o-  ttfi/l  forms  stellate  groups  of  small  needles. 
The  tthyl  ester  crystallizes  in  small  needles 
at  75V 

>-&■»>< phlhMe  add,  C^H^NO^ijCO^H,  is  formed, 
nth  the  following  compound,  when  /9- naphthoic  acid 
d  in  fuming  nitric  acid.  On  the  gradual  evaporation 
oholk  solution,  the  o-acid  separates  out  in  woolly 
s  the  )9-acid  crystallizes  in  small  prisms.     It  is 

ared  by  heating  7-nitro-jS-naphthoic  acid  with  5  parts 
nitric  acid,s  and  is  purified  by  re  crystallization. 
o-y3-naphthoic  acid  forms  long,  slender,  silky  needles, 

yellow  crystals,  and  melts  at  226°.    Its   ethyl   ester   is 
lie  in   hot  alcohol,  and  crystallizes   in  matted,  silky 


U-iirij>litlimr  c-id,  which  is  host  prepared  by  heating 
apbthoic  acid  with  fuming  nitric  acid,  forms  small, 
iguku-  prisms,  melting  at  248°.* 

crystallizes  in  prismatic  needles,  and  is 
soluble  in  hot  water;  the  ethyl  eskr  separates  from 
,  in  which  it  is  not  very  readily  soluble,  in  small. 
•-sliaped  crystals,  melting  at  16o".s 


AMIDO-«-NAPHTHOIC  ACIDS. 

mniilo-a-ii<i-j>lithijir  in-ill,  CjuHj.NfCHJjCOjH, 
by  heating  dimethyl -a- napht  I  lylamine  with  carbouyl 
i  60 — "0°,  and  treating  the  product  with  sodium 
It  crystallizes  from  alcohol  in  white  pointed  needles, 
3 — 185*,  and  combines  both  with  bases  and  acids." 
.  ■  ic  acid.,  C]l(II,/NH„)COsH,  is  formed  when 


I.  J.  ft-.  Chnn.  II.  42,  »B, 

■  Ekitrwid,  /,  ft-,  cam.  II.  42.  304- 

Ohan.  II.  42,  aoo. 

11.48,  we. 

...  17,  iaon 

21,  312(5. 


■ 
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the  correspo tiding  nitre-acid  is  dissolved  in  ammonia  and  f* 
sulphate  added.     On  the  addition  of  acetic  acid  to  the 
it  separates  out  in  slender  needles,  which  soon  become  col 
violet.     It  melts  at  211 — 212°,  is  sparingly  soluble  in 
somewhat  more  freely  in  alcohol  and  acetic  acid,  and  corol 
both  with  acids  and  bases. 

Calcium  V-amMo-a-JUtphthoatt,  [C^H^NH^COJiCa  + 
crystallizes  in  hard,  faintly  violet  coloured  needles,  which 
very  soluble  in  water. 

Aviido-a-naphthoic  acid  hydrochloride,  C,0H0(NHjCl)CO.H 
crystallizes  from  hot  water  in  long,  faintly  violet  colours 
needles,  which  are  only  sparingly  soluble  in  cold  water. 

The  nitrate  Cl0Hfl(NHsNOa)CO,H,  forms  long,  violet  needl* 
and  the  sulphate  [C10Hs(CO1H)NH!l]eSO4,  crystallizes  in  «d<Wl 
needles,  and  is  even  less  soluble  in  water  than  the  hydnr 
chloride. 

t'-Acetamulo^naphihok  acid,  C^H^NrLCO.CHjCOjB,  il 
obtained  by  boiling  the  amido-acid  with  acetic  anhydride,  «l 
crystallizes  from  hot  alcohol  in  microscopic  needles,  melni| 
above  280".1 

V~CMoramido-a-napht!une  acid,  Cl0HfiCl(NHj)CO.:H,  wasp* 
pared  by  Ekstrand  by  the  reduction  of  the  corresponding  nit» 
acid  ;  it  forms  colourless  needles,  and  its  /u/'lrochlorid?  crystalliai 
in  long  hard  needles. 

V-Amido-a- ■naphthoic  acid  is  obtained  from  the  correspond^ 
nitro-acid  in  a  similar  manner  to  the  4'-a-com pound.  It  sepanM 
from  the  ammoniacal  solution  on  the  addition  of  acetic  acid  ■ 
small  needles.  The  calcium  salt,  [C^U^H^GO^fi^  +  SVA 
is  very  readily  soluble,  and  forms  indistinct  crystalline  aggregWI 
consisting  of  slender  needles. 

When  hydrochloric  acid  is  added  to  a  solution  of  the  sodad 
salt,  the  hydrochloride  is  precipitated  in  slender  needles,  W 
rapidly  changes  to  the  following  compound. 

Naphthostyril  is  also  formed  when  the  amido-acid  is  hen 
with  water  or  alcohol : 

.NH,  .NH 

Mjo.oh  \<xk 

Its  formation  can  readily  be  understood,  since  the  amido-acid 
1  EksUaod,  J.  Pr.  Chtm.  II.  38,  m. 
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i-com  pound ;  the  constitution  of  naphthostyril  is  therefore 
NH-CO 


llizes  from  alcohol  in  slender,  greenish  needles,  melts  at 

*,  and  readily  sublimes  in  small,  yellow  needles.     It 

s  in  alkalis,  the  corresponding  salts  of  the  amido-acid 

raed,  whereas  hot  hydrochloric  acid  dissolves  it  without 

;e,  forming  a  solution  from  which  it  separates  out  again  on 

Juhostyril,  OinH,.CO(N.CO.CH3),  is  obtained  by  beat- 

nido-acid  with  acetic  anhydride  on  the  water-bath.   It 

•rates  out  on  cooling  in  stellate   groups   of   needles,   and 

lUllizes   from   alcohol   in    long,    white,    hair-like    needles, 

teig  at  125". 

Uuonapkthostp-il,   G^UfiO^.QQ.C^),   is   formed  wheD 
ril  is  heated  with    benzoyl  chloride.     It   crystallizes 
in  alcohol  in  slender  needles,  and  melts  at  170°. 
Bkstr&nd  has  also  prepared  the  following  compounds  : l 


Melting-point. 

152° 
197—198° 


bthoylnaphthostyril,  needles 
bthoylnaphthostyril,  i 


tyril,  C10H&CI(CO.NH),  is  formed  by  the  re- 
i  of  i'-chloro-l'-nitrouaphtlioie  acid,  and  crystallizes  from 
in  golden-yellow  needles,  which  melt  at  270°. 

wstyril,  C^H^Cl^CO.NH),  is  produced  by  a 
iM-   ten  tiou,  together  with  carbon  dioxide  and  chloro- 
m  l'-ni  tro-c* -naphthoic  acid  is  heated  with  an 
f  fuming  hydrochloric  acid  to  140 — 150° : 

C10HB(NCyCO.OH  +  4HC1  = 
C^CyCO-NH)  +  3HsO  +  C'ls. 

>  Formed  by  the  action  of  chlorine  on  naphthostyril,  and 
*  from  glacial  acetic  acid  in  golden-yellow  needles, 
sit  at  264—265°. 

wjM/wstyrit,   Ci0H6Br{CO.NH),   is   prepared  bv    t.ha 
'  J.  Pr.  Chtm.  II,  38,  169. 
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reduction  of  i'-bromo-l'-nitronaphthoic   acid,  aiul 
from  alcohol  in  brown  needles,  melting  at  257°. 

DibrotnonaphikostyrH,  CwH4Brs(CO.NH),  is  formed  wt 
l'-nitro-o- naphthoic  acid  is  heated  with  hydrobromic  acid 
160 — 170",  and  also  when  a  solution  of  naphthostyril  in  glac 
acetic  acid  is  heated  with  bromine  and  a  little  iodine. 
crystallizes  from  alcohol  or  acetic  acid  in  golden-yellow 
and  melts  at  268—270°.  When  it  is  boiled  for  a  consider**! 
time  with  acetic  anhydride,  aeetodibronumaphthwtyril,  C10H,1 
(CO.N.CO.CHj),  is  formed.  This  substance  crystallizes  in  sm 
yellow  needles,  melts  at  185°,  and  only  dissolves  in  alkalis  wi 
difficulty. 

i'-Xitronaphthostyril,  C^H^NOjXCO.NH),  may  be  obuin 
either  by  the  nitration  of  naphthostyril  or  by   heal 
dinitro-o-uaphthoic   acid   with   tin    or   hydrochloric 
crystallizes  from  glacial    acetic    acid  in  orange-yello1 
which  melt  at  about  300". 

4'-^mutoiapftA<Mtyrtf,C1<lHf(NHl)(CO.NH>, 
the  preceding  compound  is  submitted  to  the  further 
tin  and  hydrochloric  acid.     It  crystallizes  from  alcohol 
red  needles,  and  melts  at  230 — 240°.     If  the  amidi 
replaced  by  chlorine  the  chloru  naphthostyril  described 
obtained.     The   kydrochlvrtiU,    C10H6(NH::<  I 
yellow  needles. 

Dinitrmmphthostyril,  C10H4(N Oj),(CO.N H).  is  obi 
action  of  fuming  nitric  acid  on  dibromotwp] 
nitronaphthostyril.     It  crystallizes  in  yellow 
which  melt  above  290°, 

NaphthodyrilquinonE,   C10H4O,(CO,NH).   is   formed 
action   of  chromium   trioxide   on   an    aoetic   acid 
naphthostyril,  and  crystallizes  from  glacial  acetic 
red  needles,  which  melt  at  about  278°.     It  is  a  di 
^-naphthoquinone,  since  it  is  converted  by  o-dii 
into   /iiijilifkosti/ri/toltrquuKj.ri'tinr,  O^H^N.l^H.j.OH,)' 
which  forms  a  yellow  crystalline  powder.1 

'  The  qniuoxaliues  are  feeble  bases,  whfclt  nrc  forninl  l>y  tiic  action  ol  •* 

ilikctoties  on  ortho-dinminc*.     Tho  simjilest  member  of 
(ton  u-'li!iiniili)l«![iiiiue  nlid  glyoxnl  I 
-Nil,       CHO 

Ctllt(       +  I       =c,h,<;       [    +  liH.O. 
NNH,      CHO 

TIim  ajj'l  thi  "fii.  rqnlnoj -  wfllbembs 
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of  naphthoetyrilquinone  must  therefore  be 
V  one  of  the  following  formulae  :  L 


NH-CO 

-CO 


NH-CO 


A/1 
o 


AMIDO-^-NAPHTHOIC  ACIDS. 

*  compounds  have  been  obtained  by  Ekstrand  by 
n  of  the  nitro-acids   with   ammonia  and   ferrous 

^-naphthoic  acid,  C10H0(NH,i)CO3H,  crystallizes  in 
lustrous  rhombic  tablets,  which  aoou  become  coloured 
melt  at  232".  The  hydrochloride,  Cl0H0(NHsCI) 
rms  long  violet  needles,  the  nitrate,  C10Hfl(NH.lNO3) 
;e  brown  needles,  and  the  sulphate,  well  developed 
urlcss  needles, 

.     aphthoic    arid,    CwH,(COsH)NH.CtHaO,    is 
heating  the  acid  with  acetic  anhydride.     It  is  very 
soluble  in  alcohol,  and  crystallizes  from  acetic  acid  in 
at  291". 

i-«„,  ido-f3-naphthoate,  [CloH0(NH,)CO2]2Ca  +  4H30, 
iluble  in  water,  and  crystallizes  in  short,  lilac-coloured 


■ff-naphtAoie  acid  crystallizes  from  dilute  alcohol  in 

i,  melts  at  211°,  and  soon  becomes  coloured  violet. 
fl-nrtphtktric  aeiil  is  precipitated  from  its  solution  in 
small  yellow  needles.     It  crystallizes  from  weak 
ir-like  colourless  needles,  which  on  drying  take  a 
and  melt  at  219°. 
rocJiloride  a,u<\  ::»//>Jtn(>    form  small  prisms,  whilst  the 
stullizes  in  large  thin  plates.     The  salts  are  readily 
ning  cherry-red  solutions, 
.ido-fj-juipht/uiic  m'kI  is  very  readily  formed  by  the 
ic  anhydride  on  the  acid,     It   crystallizes   from 
1  B*r.  18,  1204. 
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alcohol  in  slender  needles,  melting  at.  258".     1 

vative  forms  thick,  hard  crystals,  and  melts  at  181°. 

acetyl  derivative  is  converted  by  nitric  acid  ini 

0-naphthoic  acid,  Ct0Hfi(NOi)(NHCtH,O)COiH,  which  crysul 

lizes  from  alcohol  in  slender  needles,  and  melts  at  270V 

a-Nitro-amido-0-naphthmc   acid,   C^H^NO^N  H 
prepared  by  the  action  of  alcoholic  ammonium  sulphide  on  ti 
o-dinitro-acid.      It   is   precipitated   by   acetic  acid  in  Kelkl 
groups  of  small  needles,   melting  at   235".     Its   /■■ 
forms  slender  reddish  needles. 

a-DUwiu/o-ff -naphthoic,  acid  forms  slender  cdouriea! 
melting  at    130°,     The   di-kydrackloride    crystallizes    in   In 
needles  and  is  moderately  soluble  in  pure  water.' 

/3-IKamido-P-iiaphtlioic  acid,  CmH^NH^CO.,!!,  is 
by  reducing  the  corresponding  diuitro-acid  with  ferrous  sulnbol* 
in  ammoniacal  solution.  It  fonns  greenish-v- 
at 202°,  and  partially  sublimes  on   heating.     The 
ihliyridc  forms  glimmering  plates,  melting  ill 


SULPHONAPHTHOIC    ACIDS, 


2687  a-SiUpfoi-a-impidkoir-  acid  is  formed, 
compounds  next  to  be  described,  by  the  action  of  slightly  fuminj 
sulphuric  acid  on  ^-naphthoic  acid,  and  is  separated  frum  it» 
isomerides  by  means  of  the  barium  salt.3  It.  is  readily  sokbleil 
water,  and  crystallizes  when  the  solution  is  allowed  to  evapo- 
rate iu  a  desiccator  in  well  developed  prisms  which  are  not 
deliquescent,  and  melt  at  23.i°  with  decomposition. 

A'ormal    harimv    u-mlpho-a-naplOhoaU,    C^H^.Sl  ' 
411,0,   crystallizes    in    transparent,    lustrous,    mouosynuni'tric 
prisms,  which  arc  slightly  soluble  in  cold,  moderately  in  toiu'nS 
water. 

Acid  barium  asulpko-a-naphtkoate,  [CiaHn(SO^E)CO^ 
+2HaO,  is  much  more  readily  soluble,  and  crystallizes  iu  lmtrao* 
prisms. 

P-Sulpha-a-nuphtkoic  acid-   forms   a   crystalline,   vfgj 
soluble  mass,  which  melts  at  218—222°  with 
1  Ekstmad.  /.  Pr.  Own.  II.  42,  396. 
1  BtttenJiAtl,  Annate*.  168.  IU  :  Stuwpr,  Amanita,  168, 1. 
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3-xu/j>ho-a-tirtji/t/!rt<"tr,       SCj^HgSOgBaCOg 
ms  fascicular  groups  of  thick,  colourless,  lustrous 
which   axe  only  sparingly  soluble  in  water,  but  more 
i  the  salt  of  the  n-*ulpho-acid. 

Qsuipho-o-naphifwalc,   [C^HifSOjHJCOJjBo 
i  more  readily  soluble  than  the  normal  salt,  and  forms 


-wtfhthoatt  is  readily  soluble,  and    crystallizes  in 
needles,  melts  at  182 — 185",  and  froths  up  and 
at  187°. 

y-nUpho-a-naphthoatc,     SC^H^SOjBaCOj 
Jv  soluble  in  water,  and  separates  when  the 
is  cooled  as  a  lustrous,  hard,  crystalline  mass. 

ulpko-a-Mrphtlwatt,  [CjoH/SOsHJCOJjBa 
i  <  1  M  a  crystalline  mass  when  barium  chloride 
a  solution  of  the  free  acid  or  hydrochloric  acid  added 
of  the  normal  salt.  It  is  only  very  slightly  soluble 
water,  from  which  it  separates  in  small  hard  nodules. 
{^naphthoic  acid,  is  readily  formed,  together  with  a 
amount  of  an  isomeric  acid,  when  /^-naphthoic  acid 
in  fuming  sulphuric  acid.  It  is  readily  soluble  in 
forms  a  crystalline  mass,  melting  with  slight  decom- 
229—230°. 

ten S+utpho-P-naphthoate,    2C10H8SOgBaCOl+ 

•adily  soluble  and  crystallizes  in  fascicular  groups  of 
leedles.  Battcrshall  obtained  it  in  monosymmetric 
taming  one  molecule  of  water. 

&*dpko-0-naphthoatt,  -2[CmH,)(SOsH)COj]3Ba 
,  is  almost  insoluble  in  cold  water,  but  dissolves  to  a 
extent  in  hot  water,  from  which  it  crystallizes  in  large 
ilates.  or  long  silky  needles. 


DROXYNAPHTHOIC  ACIDS,  C„,H. 


COjH 


;ht  of  these  compounds  are  at  present  known  ;  the 
lAVfl  been  prepared  by  fusing  the  sulphonaphthoic 

h  caustic  potash  (Battershall,  Stumpf). 

tune    add  crystallizes   from   boiling  water  in 

I,  matted  needles,  is  readily  soluble  in  alcohol,  melts  at 
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2JH — 237°,  and  when  carefully  heated  miblfmes  «  il 
decomposition.  Its  aqueous  solution  gives  a  dirty-violet  praoj 
tate  with  ferric  chloride.     On  heating  with 
into  a-naphthol  and  carbon  dioxide. 

ff-ffffdroxynaphthoie  neid  is  readily  aolubu 
which  it  separates  in  white  druses  covered 
forms,  whilst  it  crystallizes  from  hot  water  in  volaminooa  m 
consisting  of  slender  needles.    It  melts  with  slight  drousipiwii* 
;it  2+5 — 2+7c.     The  solution  is  not  coloured  by  fen 
but  a  reddish-brown  precipitate  is  formed  on  beating.    HT»ei 
is  distilled  with  lime,  jS-naphthol  is  formed. 

•f-ffydrxaywip/Ukoic  add  separates  from  hot  water  b  mil 
branched  needles,  melts  at  186 — 187*.  is  very  read  i  I 
alcohol,  and   also   yields   /9-naphthol    oh    beating   with  fin 
Ferric  chloride  produces  a  chocolate-coloured  preeip 
aqueous  solution. 

h-Hydrro~ij naphthoic  acid  crystallizes  from   hot  water  in  1* 
needles,  melting  at  212 — 213'.  and  sepai   * 
fascicular  groups  of  lustrous  needles.     Its  so 
carmine-red  precipitate  with  ferric  chloride  ;  on    ) 
lime  it  yields  a-uapbthol. 

Perihydraeyiutjihthoic  and  was  obtained  by  Eksti 
solving  the  corresponding  amido-acid  in  dilute  caustic  poll 
solution,  adding  potassium  nitrite,  and  pouring  the  s 
cooling  with  ice,  into  cooled  dilute  sulphuric  acid.     On  he 
ing  on    the  water-bath    nitrogen    is  evolved,    and  the    UeU* 
separates  out  in  small  needles,  wliich  are  boilev!    v 
)>otash  solution  to  obtain   a   salt  of  the  acid.     I !. 
then  precipitated  in  small  lustrous  needles  by  the  addition1 
hydrochloric  acid.     It  is  readily  soluble  in  hot  water,  tic 
and  ether,  from  which  it  crystallizes  in  nodular 
minute  needles,  melting  at  169°. 

( 'almm  pcrihydroxynaphthoate,  2[C10Ha(OH  JCOJ  ' 
crystallizes  in   tabular   aggregates  of  needli 
C^H^OCaCOj,  separates  out  when  the  solution  is  boiled.    Fcrr 
chloride  produces  a  violet  precipitate, 
>CO. 

Naphtholactont:,  C1DH0f  \  crystallizes  from  all  i 

x  0' 
needles,  and  from  ether  in  thick  hard  tablets 
sublimes  in  slender  needles.     It  is  insoluble  in  cold  alkalis. 

ChforonapkUwtacUmr,  C.Jl.i  3(O.CO)  is  formed  - 
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!  into  «  solution  of  the  lactone  in   carbou   disulphide 

iodine.      It   crystallizes   from   alcohol   in   needles, 

t  184 — 183°.      On  boiling  with  eaustic  soda  it  is  con- 

aehhroperii  add,  GI0HtCl(OH)CO1H1 

■  precipitated  by  hydrochloric  acid  as  a  crystalline 
''insisting  nf  slender  needles,  and  melts  and  froths  up 
191". 

lOphthoiadone,  C10HgBr(O.CO),  forms  slender  white 
melting  at  102°. 

\olwtoiu:,      0|1JH.NO..'O.CO),    is     only    spariugly 

i  alcohol,  and   crystallizes   from   glacial  acetic  acid  in 

fellow  needles,  which  melt  at  242°.  and  readily  dissolve 

caustic   soda   solution.      Hydrochloric    acid    added 

solutiou    precipitates    ■mtmpcrihy<lro.cyn<ij>hthuic    twit!. 

^(OHJCOjH,  as  a  yellow  powder,  consisting  of  small 

bic  tablets,  which  also  melt  at  242°,  the  lactone   being 

bly  formed.1 

'rory-fi-mphthmc  acvi,  or  a-Xiipfit/tol-fi-airhoTt/lic  add,  is 
by  the  action  of  carbon  dioxide  on  a  mixture  of  a-naph- 
nlii.iiu,'-  It  is  prepared  on  the  large  scale  by  heating 
naphthate  with  liquid  carbon  dioxide  to  130" B  (Pt.  ITV. 
t  is  sparingly  soluble  in  water,  crystallizes  from  alcohol 
i  stellate  groups  of  needles,  and  melts  at  185 — 186°, 
ml  decomposition  into  a-mtphthol  and  carbon  dioxide, 

0  takes   place  on  continued  boiling  with  water.     Its 
solutiou  is  coloured  blue  by  ferric  chloride. 
raployed  instead  of  salicylic  acid,  since  it  is  a  still  more 

antiseptic  than  this. 

a-kj/dtwy-ff^naphthoaie,    C10HB(OH)CO2Na+3H2O, 

1  from  hot  water  in  large,  thin,  pearly  plates,  and  from 
well  developed  rhombic  plates.     With  concentrated 

d  it  gives  a  characteristic  violet  or  blue  colouration, 
dually  changes  to  i"'.'<I.! 

H  a-hgdroxy-fii-naphthoate,  (CnHjOgJjCa,  crystallizes  in 
Ii-s,  Sparingly  soluble  in  water. 

t  and  Burkhard  have  prepared  a  number  of  esters  and 
.)[]-prmiuctS,  but  merely  mention  their  melting-points. 
naphtJwplwsphuric  mid,  PO(OH)a.O.C10H„.CO;H. 

•hem,  II.  39,  378. 

nruiioi,  152,  ^75  ;  RehaSet,  Attnalen,  152,  279. 

»nd  Burklinril,  Jkr.  20,  2886  I  Sdtlllta,  SkiitkohUatketr,  2,  fl7fl. 
ger  ami  HolWi»ti;r,  Arthiv  l:<'hol.  Pharmacol.  1888. 
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When  the  o-bydroxy-acid  is  treated    with    pboq 
chloride   it  yields  the   compound  POC1S(O.C10H,J 
crystallizes  from  light  petroleum  iu  transparent  pi  i-  ■ 
at  115°     On  exposure  to  moist  air  this  passes  into 
acid,  which  separates  from  acetone  in  slender  need! 
(jiiiekly  resolved  by  water  into  phosphoric  and  a-hydros; 
acids.     If  the  chloride  be  further  heated  with  phosjili' 
eliloride    at    180s,    it    is    converted    into    diluronaplUhtnMlbM 

.  010H8C1.CC1S,  crystallizing    from    light   petr- 
rhombohedra,  which  melt  at  73°  and  are  converter 
igneous  acetic  acid  into  a-chloro-£- naphthoic  acid.1 

a-Hydra£yA-suli,h--$-,,<<rhtlwt-mid,  i  ',,,11 
+  5H,0,  is  formed  when  the  hydroxy-acid  is  added  t«>  - 
2  parts  of  fuming  sulphuric  acid  containing 
nxide,  and  3  parts  of  concentrated  sulpburii   > 
ice-water.     The  sulphonic  acid  separates  out  on  warn 
and  crystallizes  from  hot  water  in  small  glistering 
boiling  with  dilute  sulphuric  acid  it  readily  loses  not  only  aM 
dioxide  but  also  the  sulpho-group  with  format  inn  >A '  • 
quantities  of  a-naphthol,  whilst  with  dilute  nitric  acid  it  Jm 
ordinary  dinitronaphthol  or  naphthol  yellow.   When  tre»t«l  *& 
cold  nitric  acid  of  sp.  gr,  T-iN  in  acetic  acid  solul 
verted   into   <t-hydroxy-4-jiitro-£- naphthoic  acid,  which  w  J 
obtained  by  the  nitration  of  a-hydroxy-j9-naphthoii 
diazobenzene  chloride  it  yields  beuztneazo-a-naphtholatllplw* 
acid. 

The  salts  are  more  stable  thau  the  free  acid. 
*alt,    0,^(013)  (S03Na)CO,H,   separates   out    iu   thin  elrf 
lustrous  needles  when  sodium  chloride  is  added  to  a  ■ 
tion  of  the  acid.      The  normal  salt,   CluH/i  i 
is  obtained   by   neutralizing   the   acid    with 
whereas  by  warming  it  with  an  >  ^xbtitji* 

the  basic  talt,  C,„H,(ONaXSO.,Na)CO,Na.  ■ 
glassy  needles  which  become  opaque  in  the  air. 

On  wanning  the  hydroxy-acid  with  +  parta  of  fuming  ■ 
acid    it  forms . , the  ,'liniUph 
m..i>,  which  crystallizes  in  beautiful  stellate  groups  ■ 

t-XmioWftyrfi 
When  an  alkaline  solution  of  hydroxynaphthoic  ad  I 
with  diazobenzeni  e  nAydrfrynapllk 

.  10,  uM* 

'  Kilnip.  ISt.  22,  7*7  ;  23.808. 
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BS.N  :  N.C1(,HB(OH)COaH,  which  crystallizes  from  acetic 
it  lustrous  green  needles,  melts  at  192°,  and  is  converted  by 
b  chloride  and  hydrochloric  acid  into  aniline  and  the 
The  latter  forma  a  crystalline  powder  scarcely 
■  in  water,  alcohol,  or  acetic  acid,  and  decomposes  on 
i;  in  a  current  of  hydrogen  chloride  at  230°  into  carbon 
.'  and  1  :  4-amido-naphthol.1 

'idre^fl-iiapktkohydraamic  acid,  CwHfl(OH)(O.NHX)H), 
1  by  allowing  the  methyl  eater  of  the  hydroxy-acid, 
melts  at  78*  to  remain  with  an  alkaline  solution  of 
ylamine,  and  crystallizes  from  ether  in  microscopic 
,  soluble  in  alkalis  with  formation  of  green  salts, 
liloride  colours  the  aqueous  solution  of  the  acid  violet." 

ipkthaldehj/cU,    Cl()Ha{OH)CHO,   is    prepared 

tning  an  alkaline  solution  of  /8-naphthol  with  chloroform, 

allizea  from  alcohol  in  beautiful  prisms,  which   melt 

'  and   are   volatile   with    steam.     On  careful  fusion    with 

rted  into  the  acid.8 

■y'itt.lfv:  I'cid,  or   f3-Xii}>/tlht'l-a-curb<xcylic  add, 

0H)COjH,  is  prepared  on  the  large  scale  from  yS-naplitlio! 

iner  corresponding  to  that  employed  for  the  manufac- 

[  the  a-jS-acid,  and  is  used  for  the  same  purposes.     It 

'  sparingly   soluble    in    water,    readily   in  alcohol,  and 

s  from  dilute  alcohol  in  slender  needles  which  melt  at 

'<?"  it  quickly  heated;  on  slowly  heating  they  decompose 

— 128°  with  evolution  of  carbon  dioxide,  and  they  are  con- 

d  into  jfl-naphthol  and  carbon  dioxide  on  boiling  with  water. 

aqueous  solution  is  coloured  blue  by  ferric  chloride.     The 

■  are  somewhat  more  stable  than  the  free  acid,  the  sodium 

being  only  coloured  greenish-yellow  by  fuming  nitric  acid. 

and  Burkhard  have  prepared  esters  and  other  deriva- 
s  of  this  acid,   but   have    given  no   details.     The   mdhyl 
at    60",   and  is   converted  by  hydroxylamiue  into 
jdrmrj-a-ttaphthohydroxamic  acid,  which  is  a  yellow  amor- 
ma  oompound,   and   gives  a  violet   colouration   with  ferric 

.■  &jutpMkoplwB})h<>ric  acid,  PO(OH),0C10H,i.i;O,H, 
i  ii  the  same  manner  as  the  tt-jS-coin  pound.  The  first 
hloride,    POC1JO.C10HB.CC1S,    crystallizing    i 

■    I  <.niliiNii;iiiii,  Her.  20,  12T4. 
id,  Her,  22, 1276. 
.  15.  804. 
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lustrous  needles,  which  melt  at  38°  and  pass  into  the  aa& 
exposure  to  moist  air.     The  latter  forms  fascicular  group  ot 
needles,  melts  at  156°,  and  is  quickly  decomposed  by  " 
water   with  formation  of  phosphoric  acid,  carbon  dioxide  nod 
tf-naphthol.1 

These   two  naphtholcarboxylic   acids  correspond  to  salicylic 
acid,  their  constitutions  being  represented  by  the  formula 

OH  COjH 

I  I 

,C^=C.CCUI  .C=C.OH 

C«H,<  I  C.HX 

\CH=CH 


SCH=CH 


@-Hit'lrt>.cit-$-itt'j<kt/i>>ic  acid-,  or  fi-Naphthol-fi-carbc<xylu  idi, 
is  obtained  by  heating  sodium  #-uaphthate  in  a  current  of 
carbon  dioxide,  the  reaction  taking  place  at  280 — 291 
crystallizes  from  water  in  beautiful,  lustrous,  yellow  rhombic 
plates,  which  are  sparingly  soluble  in  water,  readily  in  alcohol, 
and  melt  at  216°  without  decomposition.  Its  aqueous  solution 
gives  a  blue  colouration  with  ferric  chloride.  (Schmitt  snl 
Burkhard). 

Its  methyl  ester  melts  at  73 — 76°,  and  is  readily  dissolved  by 
au  alkaline  hydroxy  lam  hie  solution,  but  undergoes  no  alteration. 


J 


DIMETHYLNAPHTHALENE   GROUP 


1  ,H/t  'H^).,,  was  first  obtained 
ill  and  its  derivatives  with  zinc  dust.1  It  ia  also 
1  by  the  action  of  sodium  and  methyl  iodide  on  a  toluene 
.  ■!■!'  1  :  4-dibioinoiiaphthaleue,  and  is  an  oily,  strongly 
i  liquid,  having  a  slight  naphthalene  odour.  It  does 
-  I B",  and  boils  at  2'i'2 — 2ii4°.    Its  picratt  crystal' 

ties  whicl 1'   at  irjlJ"  and  are  fairly  soluble 

»  akohoL1 

Lhylnaphthalenes  also  occur  in  the  coal-tar  oils  boiling  at 
have  not  yet  been  obtained  pure.3 

naphthalene,     or      Diuitihi/hitrphtliol,     C10HS 

OH,  is  prepared  by  heating   Bantonions  or  isosantonious 

oauatic    baryta,    and    is   also   Formed, 

with    dimethyhiaphthak-ne,    propylene,  and    probably 

p  when  notonic  acid  ia  distilled  with  zinc  dust.    It  crystal  - 

.  I'  Its  at   135 — 13ll",  and  commences  to 

Under  reduced   pressure  it  may  be  distilled 

position.     It  is  very  sparingly  soluble  in  water, 

■  nsadiiy  in  alcohol,  and  still  more  easily  in  ether  and  in 

i,  from  which  latter  solution   it  is  re  precipitated  by  carbon 

side.     When  heated   with  an  excess  of  zinc  dust  it  is  c 

1  into  dimethvloaphtliiiliii' . 
tomcUttflnaphtlul  methyl  eth.,;  t.'^dl/CH^OCH,,,  is  formed 
nr*  *'**£;  diinethylnaphthol  with  methyl  iodide,  methyl  alcohol, 
I  crystallizes  in  hard  prisms,  melting  at  68°. 
Ihyi  e/kcr  is  a  viscous  liquid  which  does  not 
lify  in  a  freezing  mixture, 
timdkyimaphthgl   aoekUt,  ( '1(,Hf.(CH.,)JO.CsHaO,  is  prepared 

-suaauaMru  «ad  Camelluti,  Gatirtla,  12,  203  ;  Ber.  12,  1647  ;  13,  1510  ;  15, 
'  QioTUMH,  GaaiUa,  12,  117. 

211, 
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by  boiling  dimethylnaphthol  and  acetic  anhydride  in  presence  of 
sodium  acetate,  and  crystallizes  in  small  plates  which  mdtit 
77—78°. 

IHmethyldihydronapJUhol,  C10H7(CHS)SOH>  is  obtained,  together ' 
with  propionic  acid,  when  santonious  acid  is  heated  above  JJflT 
in  a  stream  of  carbon  dioxide  : 

.OH 
C10H8(CH3)2<;  =  (^(CH^OH  +  CACOfH- 

^C2H4.C02H 

At  the  same  time  ethyl  propionate,  dimethylnaphthol,  and 
dimethylnaphthalene  are  formed.  Dimethyldihydronaphthol 
crystallizes  from  alcohol  in  silky  needles,  which  melt  at  113°  ani 
are  volatile  with  steam.  On  heating  with  sulphur  it  is  cot- 
verted  into  sulphuretted  hydrogen  and  dimethylnaphthol  whM 
with  phosphorus  pentasulphide  it  yields  water  and  dimethyl- 
naphthalene.1 


NAPHTHALENEDICARBOXYLIC    ACIDS, 

C10Hc(CO2H)2. 

2690  l:V-Naphthalencdicarloxylic  acid,  C10Hc(CO2H;2.  By 
the  oxidation  of  acenaphthene  with  chromic  acid,  Behr  and  van 
Dorp  obtained  a  dibasic  acid  of  the  composition  C\»Hs04  which 
like  phthalic  acid  readily  yields  an  anhydride  ;  on  distillation 
with  lime  it  was  found  to  yield  carbon  dioxide  and  naphthalene, 
showing  that  it  is  a  naphthalenedicarboxylic  acid,  whence  thej 
gave  to  it  the  name  naphthalic  avid*  It  is  also  formed  by  the 
oxidation  of  pyreneketone  3  (p.  3()2). 

Bamberger  and  Philip  showed  that  the  earboxyl-groups  occupy 
the  peri-position,  by  preparing  it  synthetically  from  1  :  l'-uitro- 
napthoic  acid.  For  this  purpose  the  latter  was  converted  bf 
reduction  into  the  hydrochloride  of  1  :  l'-amido-naphthoic  acid, 
the  requisite  quantity  of  sodium  carbonate  and  sodium  nitrite 
added  and  the  mixture  allowed  to  drop  into  dilute  sulphur* 
acid,  cooling  well  with   ice.     The  resulting   solution  of  diaso-: 

1  Canuizzaro,  GazzctUt,  13,  385  ;  Ber.  19,  2604. 

2  AnnaUn,  172,  263. 

3  Bamberger  ami  Philip,  Annalcn,  240,  180. 
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-    slowly   poured    into  a  boiling  solution  of 

llphate  and  potassium  cyanide,  tie  eyanonaplithoic  acid 

ig  at  once  converted  into  the  acid  by  boiling 

:  potash  Bolntum.1 

Idition  of  acids  to  solutions  of  its  salts  as  a 
■  itate,    consisting  of  microscopic   needles.     It 
*ly   soluble   in    water,    sparingly    in    ether,    but  easily 
btly-warmed    alcohol,   from  which     it   may    be    readily 
latter   is   nut   too   strongly  heated  ;  if   the 
be   raised   too     high    the   acid   passes    into    the 

ttapkthalalc,  CjjH^COjK),,  is  very  soluble  in  water, 
tvsporatmg  the  solution  in  vacuo,  partly  in 
and  partly  as  an  efflorescence  at  the  side  of  the  dish. 
"  be  added  to  its  concentrated  solution,  lustrous  plates 
composition  Ct0H0(COsK)a  +  C2HflO  are  obtained.  The 
'mm  salt  is  very  similar,  but  the  sodium  salt  is  precipitated 
ite  powder  free  from  water  or  alcohol. 

alate,  C^H^CO^Ba  +  H,0,  separates  in 
lustrous  plates  when  barium  chloride  is  added  to  a 
ily  dilate  solution  of  an  alkali  salt;  in  dilute  solution 
|  on  standing,  unless  the  solution  be  wanned, 
immediate  separation  takes  place. 

naphtha late,  CluH8(CO.,)„Oa,  is  obtained  in  a  similar 
spherical  crystalline  aggreg^tis. 
tphthalate,  C^H^COjAg),,  is  a  heavy  white  noccular 
.  and  is  not  acted  upon  by  light. 
Ay/  naphthalan,  0)(1Hlt:(.,Oj.!H.1)s.  is  prepared  by  heating 
«-«hiT  salt  with   methyl  iodide,  and  crystallizes  from  alcohol 

i  ■!  prisms,  which  melt  at  102—103°. 

Xai&ttifi'ir  anhydride,  Cl0Hu((JO)jO,  is  formed  when  the  acid 

heated  at  100 — 150°,  and  sublimes  on  more  strongly  heating 

dg-zag   plates;   it   is   also   obtained   by    boiling   an 

."I'lutioh  of  the  acid,  ami  crystallizes  out  on  cooling  in 

which  melt  at  26G",  and  readily  dissolve  in 

is,  forming  salts  of  the  acid.     It  is  anattacked  by  bromine 

-  id  even  on  heating,  but  dissolves  in 

ning   a   yellow  solution  with   a   blue 

amoe,  and   on  wanning  is  converted  to  a  certain  extent 

a  enlpbonk  acid  ;   the  greater  portion,  however,  separates 

f  water.     The  constitution  of  the 

'  Bcr.  20,  887. 
17.  \ 


anhydride  is  represented  by  the  formula  below,  which  accutisto 

well  for  this  extreme  stability  : 


Naphthalimide,  CwH,(CO)sNH,  is  formed  when  the  powJerai 
anhydride  is  boiled  with  concentrated  ammonia.  It  is  tbl 
obtained  in  slender,  well-developed  prisms,  which  melt 
280°,  and  sublime  on  further  heating;  it  is  sparingly  soluble  i 
hot  alcohol,  and  crystallizes  from  it  in  long  needles  awl 
dilute  caustic  potash  in  thin  lustrous  prisms.  If  an  alcohttt 
solution  of  silver  nitrate  be  added  to  a  similar  solution 
naphthalimide  containing  ammonia  the  following  reaction  tafc 
place  : 

2C1!IHTN01  +  AgsO  +  NHg  =  CMHlsAgIN504  +  H,0. 

The  constitution  of  the  compound  formed  is  represented  tffti 
formula : 

.CO.NHAg 

JGtX 


OuPj 


CO.NH.Ag 


Bromonaph-f.il alic  acitf,  C10H5Br(CO2H)2,  is  obtained  by 
oxidation  of  bromacenaphthene,  and  crystallizes  from  beni 
in  beautiful  white  needles,  which  melt  at  210°,  and  readily  | 
into  the  anhydride.  On  boiling  with  ammonia  it  is  conv 
into  the  imide,  C,0H6Br(CO)2NH,  which  sublimes  in 
prisms,  melting  above  265°. 

NUrmapAtha/ic  acid,  C,ChHfi(NO,!XCOtH)i,  is  formed, 
with    nitro-7-naphtboquinone,    by    the     oxidation    of 
acenapbthene,  but  is  prepared  more  readily  and  with  a 
yield  by  boiling  acenapbthene  with  nitric  acid  of  sp.  gr. 
Nitronaphtbalic    acid    crystallizes    in    slender    yellow 


v  soluble  in  alcohol  and  ether ;  it  dissolves  more 
in    mi  tic  add,  but  pnrmnn  then  into  the  wakgdride, 
g  at    220°. 

I'irirnup/itiiftHr  '"'./.  Cir,H,,(CO,H).,,  is  prepared  by  acting 
-■unii  amalgam  on  a  boiling  solution  of  naphthalic  acid. 
rutluct  is  extracted  with  ether,  which  removes  certain 
ducts  and  leaves  a  mixture  of  hydronaphthalic  and 
ialic  acids.  This  is  boiled  with  acetic  acid,  which  converts 
lalic  acid  into  the  anhydride,  and  a  mixture  of  the  latter 
yiiri'iiaphtliaUc  acid  separates  out  on  cooling.  A  very 
treatment  with  sodium  carbonate  solution  dissolves  out 
le  hydro  naphtlialic  acid,  which  may  then  be  precipitated 
ykbocbloric   acid,     It  forms  a  crystalline  powder  which 

■  t   150— 160°,  melts  with  frothing  at  199°,  but 
Jidifies  ;ind  does  not  melt  again  even  at  275°, 

hydride  and  other  products  being  formed.  It  differs  from 
ialic  acid  inasmuch  as  its  cold  alkaline  solution  instan- 
potassium  permanganate.1 

I  :i-XaphtftalciMh'cti >■!<<:./ 1// it:  acid  is  prepared  from 
■  iii-niiiplithalenesulphonic    acid,    the    potassium    salt    of 

ou     distillation    with     potassium    cyanide     yields    the 

■  rvs'tallizes  in  yellow  needles,  melting  at  204°. 
id  attained  by  boiling  it  with  caustic  potash  is  practically 

r   and   is  precipitated  by  hydrochloric  acid  as 

e  scarcely  crystalline  mass.  If  it  is  dissolved  in  alcohol 
ii   after  dilution    with   water  evaporated,  it  is 

;-d  in  microscopic  needles,  which  do  not  melt  at  240°. 

.  i  I  i^-nafmalmedumiaiylate,  C10H6(CO2)2Ba  +  2H,0. 
.  crystals  readily  soluble  in  water.2 

■'■</-i<rir!itM\t//ir     tic  it  {    is     prepared     from     the 

«mdiitg   disulplionic   acid   in   a   similar   manner  to   the 

■id.  The  in  termed  iate  nitrile,  C10Htl(CN)j,  sublimes  in 
"I  melts  at  267—268°.  The  acid  is  most 
■nun  it  by  boiling  with  caustic  potash  in  amyl 
i,  which,  as  it  boils  at  a  higher  temperature 
bash,  causes  the  reaction  to  take  place  more 

r.  The  nitrile  may  also  be  decomposed  with  hydrochloric 
:■  and  separates  on  cooling  in  long,  spear-shaped, 
Ilea,  whilst  from  boiling  alcohol,  in  which  it  is 

[ly  soluble,  it  crystallizes  in  slender  needles,     On  adding 

l.ii,  her.  22,  859- 
ptunutiultm-  nnil  Wielielhaus,  Aamilcn,  172,  ^00. 
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acids  to  solutions  of  its  suits  it  separates  as  a  jell 
which  on  drying  falls  to  a  white  apparently  nun 
It  melts  considerably  above  300"  with  decomposition  « 
formation  of  naphthalene,  but  may  he  sublimed  by  cart 
beating  in  small  lustrous  cauliflower-shaped  masses.  !;■'■■ 
salt.  O^H^CO^Ca  +  iHjO,  is  precipitated  by  calcitnn  cbld 
from  a  solution  of  the  ammonium  salt  in  small  uwdii*  m 
slightly  soluble  in  water. 

2:3'-N<i/ili/Jt>r/.-,i-ittr<ir:.  .htamed  by  the  ni 

reactions  from  /3-naphthalenedisulphonic  acid.    lisnUnltisi 
only  from  the  n-corupouud  in  melting  at  296 — 297°.    The* 
crystallizes  in  short  needles,  and  otherwise  clow 
a-acid.     The  mlcinm  salt,  2C10H0(COj)2Ca  +  7H.O,  is  an  aim 
insoluble  precipitate  consisting  of  microscopic  needle*.1 

'  '■  CJffjjNOa  +  3H,0,  is  formed  when  n««l 
one  of  the  opium  alkaloids,  is  dissolved  in  sulphuric  aeiii 
carefully  oxidized  with  potassium  |>cnnanganate.  It  eepui 
from  hot  water  in  small  lustrous  crystals  which  beo 
anhydrous  at  110°,  is  a  tribaaic  acid  mid  deeompoM* 
heatiug  at  ISO — 200"  into  carbon  dioxide,  dimethy lamina,! 
dihydroxynaphthalcuedicarboxylic  acid, 

Dihyilmryuftphthuli  nofw.irlwxylw    acid.    C|(fH((<  1 1 1 
sublimes  in  snow-white  feathery  aggregates  of  o<  i 
at   162°.      The  barium   salt,   C^H.fOHyCOj.Ba  +  2H,0 
readily  soluble  in  water,  and  crystallizes  in  stellate  aggrag 
of  small  needles. 

When  the  acid  is  heated  for  a  long  time  with  hydriodk 
and  amorphous  phosphorus,  it  is  converted  into  a  naphtha] 
dicarboxy lie  acid,  which  separates  from    its  all 
addition  of  hydrochloric  acid  as  a  flocculent  pn  i 
at  250 — 253°.     On  heating  with  quicldinn   il 
carbon  dioxide  and  naphthalene.' 

Tdmhy</rviw']ih!h''!ai'dt'mrlHKe}/lv    aeid,  CIqH,0(O 
obtain   this  acid   an  alcoholic  solution  of  o-xylylei 
clhyl    acctylcuctetracarboxylate    (Pt.    II.,   p.  55+]    ; 
is  heated  to  130°,  and  the  resulting  ester  boiled  \ 
potash : 

XH„C(COsC.HJ, 

"  I  +  SKOfl  ■ 


<       "I 
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/CH^CaCOOH 
c«H4<v  I  +  4C.H..OH  +  2K.CO.. 

XlH^CttCOOH 

he  acid  is  precipitated  from  solutions  of  its  salts  as  a  crys- 
ne  precipitate  consisting  of  rhomboidal  tablets,  which  are 
f  sparingly  soluble  in  cold  water,  but  readily  in  hot  water 
alcohol  The  silver  salt  when  first  prepared  is  amorphous, 
quickly  becomes  crystalline,  and  decomposes  on  heating 
k  formation  of  the  anhydride  and  naphthalene  : 


.CHj.CH.COOAg 
COOAg 


2CaH/  I 


,CH:CH  /CIL.CH.C(X 

*ha  anhydride  may  also  be  readily  obtained  by  heating  the 
to  199°,  and  is  readily  soluble  in  alcohol,  sparingly  in  ether, 
crystallizes  from  the  latter  in  exceptionally  large  prisms. 

lelts  at  184°,  sublimes  on  stronger  heating,  and  is  readily 

ble  in  hot  caustic  soda  solution,  with  re-formation  of  the 
When   its  vapour  is  passed   through  a  red-hot  tube, 

ithalene  is  formed  in  considerable  quantity.1 

1  Baeyer  and  Perkin,  Ber.  17,  448. 
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ETHYLNAPHTHALENE    GROUP. 

2693  a-Ethylnaphthalrnc,  C^Hj.CjHj,  is  formed  bj  the 
of  sodium  on  a  mixture  of  a-bromonaphthalene  ami 
bromide,  and  is  a  strongly  refractive  liquid  boiling  at  236- 
\t»  purair  crystallizes  in  orange-yellow  needles,  melting  a 
It  is  converted  by  bromine  into  trtbrvrntthylnapklhaUtti, 
BryCjHj,  which  crystallizes  from  ether  in  slender  n 
melting  at  127°. ' 

ft-EthifliiaphthaUne-  is  obtained  in  a  similar  mannei 
y9-bromonaphthalene,  or  by  the  action  of  aluminium  chlo 
bromide  on  a  mixture  of  ethyl  chloride  or  bromide  and  ns 
lene*  It  is  a  liquid  which  boils  at  250 — 251"  and  solid 
— 19*  (Brunei).  Its  picrate  forms  slender  yellow  needles,  i 
at  69*. 

P-Ethylnaphthol,  C^HgCCj^JOH,  was  obtained  by  M; 
by  warming  £-ethylnaphthalene  with  sulphuric  acid  and 
the  resulting  sulphonic  acid  with  potash.  It  is  scarcely 
in  water,  but  crystallizes  from  alcohol  in  small  silver} 
which  melt  at  98°. 


Naphthylacetyl-Compounds. 

2693  a-Naphthylacetic  acid,  CwH,.CH!.C01H,  is  prep 
heating  naphthylformic  acid,  CI0HT.CO.COJH,  with  h; 
acid  and  a  little  amorphous  phosphorus  at  160'.  It  is  sj 
soluble  in  cold,  readily  in  hot  water,  from  which  it  cry 
in  long  silky  needles,  melting  at  131°. 

a-Naphthyiacftamide,  C^Hj.CHj.CO.NHj.  To  prep 
compound,   naphthylacetic    acid    is  treated   with    pho 

1  Fittig  and  RemHon,  Annalen,  155,  1 12  ;  Carnelutti,  Ber.  13,  i«n. 
1  Marchetti,  Gaaetta,   11,   266,   430  ;    Brunei,   Ber.  17,  1179;  Bo 

Chin.  Phyi.  VI.  12,  28H. 


Martilnrule.  which  converts  it  into  wrji/ithi/l'itr/.i/!  cli/ori//*.-,  ; 

moving  the  phosphorus  oxychloride  by  distilla- 

nium  carbonate.     It  crystallizes  i 

.ill  in  beautiful  rosette -shaped  aggregates  of  needles, 

1H0 — 181°.   On  heating  it  with  phosphoric  anhydride 

.   I  '^H-.CHgCN,  as  an  oily  liquid, 

rfaich  boiU  above  300°. 

'Aipktnyldiavt  int,  C10HT.CHa.CCN.C0H5)NH. 

led    by  the  action  of  phosphorus  trichloride  on  a 

i  uph  thy  lace  tie  acid  and  aniline  :' 

H7.CH,.C02H  +  GCUH6.NH„  +  2  PClj  = 
1  1,'IL.Cr  +  P(OH).  +  6HCI. 

t  crystallizes  from  dilute  alcohol  in  beautiful  needles,  melting 

<  :i„HT.CH(OH).COtH,   is  prepared 
jf  triturating  a-naphthoic  aldehyde  with  potassium  cyanide  and 
or,  cooling  the  paste  with  ice  and  adding  concentrated 
I  acid  drop  by  drop  with   constant  stirring.     The 
r  thus  obtained  is  an  oily  liquid,  and  is  converted  into  the 
f  allowing  it  first  to  stand  with   hydrochloric  acid  at  the 
r  temperature  and  finally  heating  to  the  boiling-point, 
ih  thy  I  glycol  He  acid  crystallizes  from  concentrated  aqueous 
in   colourless    rosette -shaped   aggregates   of    needles, 
»  at  80— 81V 


Naphthylmethyl-Compounds. 

ylmtiht/lkettiiu  orAcetonapktkone,GwTlj.CQ.Gflv 

ned  by  adding  acetyl  chloride  to  a  light  petroleum  solution 

■hthnlene,  and  then,  gradually,  aluminium  chloride  with 

nt  agitation  ;3  or  the  latter  may  be  covered  with  carbon 

the  calculated    quantity  of  acetyl  chloride  and 

alene  gradually  added.*     It  is  a  yellowish,  almost  colour- 

1  Bonaoeck,  Btr.  16,  639.         !  BrnndU,  Bur.  22,  2161. 
■  tunidt,  Ber.  19,  28B0. 
lUrt,  Btr.  19,3180. 
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less  liquid,  which  boils  at  295 — 2£)7°,  and  solidifies  when  kth^j 
cooled  to  a  crystalline  mass,  and  after  being  well  ftemi 
melts  at  34".     The  arimr,  C10rI7.C(NOH).CH,,  oaell 

and   the  hydrazom,  C10H,(C :  NgH.C6HJCH3,  crystallize*  hm 
carbon    bisulphide   in    slightly   yellowish-n 
at  137". 

On  oxidation  with  potassium  permanganate  in  tl 
ketone  is  converted  into  a-uaph  toy  Koranic  acid,  bill 
temperature  it  yields  a-uaphthoic  acid. 

a-Napktoylmethyl  bromi'h.  (.  ■ll)H..(.!O.0HJBr,    is   ol 
acting   with   bromine  on    a    solution   of  the    ketooi 
bisulphide,  and  is  a  liquid  with  a  slightly  pungent  smell. 

a-Naphtoylmethyl  fhioeyanate,  CwH7.CO.CHrS<  'N   i-  t 
by  the  addition  of  an  alcoholic  solution  of  potassium  ttii" 
to  the  bromide,  and  separates  on  addition  of  « 
crystals. 

a-Sydroxt/naphthyl-a^mrthy!kil-oiu:,iiT4~Ao  ■    ■ 
(OH)CO.CHs,  is  prepared  by  the  action  of  sulphuric  i 
acetic  acid  solution  of  a-naphthol.     It  crystallizes  from  ileal 
in  needles,  and  from  benzene  in  beautiful,  pali 
prisms,  which  melt  at  103".  and  dissolve  in  sulphuric  acid,  far 
ing  an  orange-yellow  coloured  solution,  which  is  repreeipttJf 
by  the  addition  of  water.    It  gives  colouring  matters  with  da*- 
compounds   resembling   those  obtained    fron 
which  have  a  yellower  tinge.    When  the  warm  alkalhx 
is  mixed  with  o-nitrobenzaldehyde  it.  assiim. 
brown  colour.and  acids  then  precipitate  beautiful  on' 
flakes. 

On  cooling  the  yellow  alkaline  solutions  of  «*.-•■ 
or  on  addition  of  sodium  chloride,  the  salts  > 
large  citron-yellow  needles,  which  are  decomposed  b]  I 
dioxide, 

fl-/(Ww'.']«^!//-a-,,R//lyh*l,:»,,r1C|1H,;(OH)l.'..'-1 

is  obtained  by  adding  hydroxylamine  to  an  alkalim. 

the  ketone,  and  crystallizes  from  dilute  alcohol  in  longyi-_U»*»«l 

needles,  which  melt  with  decomposition  at  188 

a-Hydroxpiaph4kyla-Ttwthylkttoniuu'>fr,CvlH,(i  III  < 
is  formed  when  acetoriaphthol  is  heated  with  alcoholic  inimWI' 
at  1«0 — 2Ul)°,and  crystallizes  from  alcohol  in 
spear-shaped  crystals;    it  is  readily   reeonverl    I 
alkalis  into  the  ketone.1 

31,  ssi- 


ihyl~f&-mttkylkctone,  or    3-Aceto-l-naphthol,   is 
1  by  the  distillation  of  benzylidenelevulinic  acid  : 

,CH:C.CO.CH.  ,CH  iC.CO.0H, 

=  CHH.(  |  +  H.O. 

00-CH.  \c=CH 

I  I 

OH  OH 

rslallizes  from  acetic  acid  in  long  yellowish-brown  needles, 
i-l  dissolve's  with  difficulty  in  water,  forming 
Bo  wish-coloured  solution.  Its  hot  benzene  solution  is 
n-yellow,  and  on  cooling  becomes  yellowish -green  or  pale- 
i  o-Nitrobenzaldehyde  gives  no  colouration  with  its 
ine  solution,  and  towards  alkalis  it  behaves  in  the  same 
icr  as  Mr-  4  :  1  compound.  Its  Do  ime,  obtained  by  boiling  a 
ion  of  the  sodium  salt  with  hydroxylanunc  hydrochloride, 
ttlizes  from  dilute  alcohol  in  colourless  prisms,  which  melt 
4—175°.' 

;,i'„i  Z-aeeto-l-napfUhale,  Ci0HB(ONa)CO.CH!,  crystallizes 
■ii-n-yellnw  solution  in  yellow  plates  on  addition 
lnnn  chloride.  Its  aqueous  solution  gives  the  a-naphthol 
iuii  with  1  : 4-diazoDapb.tb.alenesulplionic  acid,  and  forms 
Vbue  indophenols  with  quiuone  chlorimide. 
l-.-t.o-X-u.'phtlnil  aettaie,  C^H^OCjHjOJCO.CH.,,  is  formed 
O-l  -naphthol  with  acetic  anhydride,  and  crystal- 
in  compact  colourless  needles,  melting  at  108 — 109°. 


SNaphthoylfohmyl  Compounds. 
a-Xftpktk-oiflforHumUrile,  C10HT.CO.CN,  is  prepared  by 
Qtj  (i  ii.ijihthoyl  chloride  with  mercuric  cyanide  for  ten 
i  un  the  water-bath.  The  product  is  extracted  with  water 
hen  with  ether,  and  the  latter  extract,  after  evaporating  off 
•lit*r,  fractionated  under  diminished  pressure.  The  nitrile 
obtained  crystallizes  from  ether  in  beautiful  yellow  needles, 
i  tit  101",  and  boils  at  230°  under  85  mm.  pressure. 
oiling  with  water  or  alkalis  it  decomposes  into  a-naphthoic 
■d  hydrocyanic  acid,  but  when  allowed  to  remain  with  an 
od  of  hydrogen  chloride  it  is  converted  into 
uide.* 


330  NAPHTHALENE  DERIVATIVES 

a-Naphthoylformic  acid,  or  Naphthylglyoxylic  add,  C10H 
COOH,  is  obtained  by  boiling  the  amide  with  hydrochloric 
and  also,  as  already  mentioned  (p.  328),  by  the  oxidati 
a-naphthylmethylketone  with  a  cold  solution  of  pota 
permanganate.1  It  is  readily  soluble  in  water  and  al 
sparingly  in  light  petroleum,  and  crystallizes  in  slender  ne 
melting  at  113*5°.  When  its  solution  is  shaken  with  sulp 
acid  and  benzene  containing  thiophen,  a  brown  colourat 
formed,  and  on  addition  of  water  the  benzene  assumes  a  tx 
ful  crimson  colour.  When  a  solution  of  the  acid  is 
slightly  alkaline  and  reduced  with  sodium  amalgam  napt 
glycollic  acid  is  formed. 

Calcium  TiapMhoy  If  annate,  2(C]2H7Os)2Ca+9Hi0,  : 
crystalline  crusts,  and  is  much  more  soluble  in  hot  than  ii 
water. 

a-Naphtkoylformamide,  C10H7.CO.CONH2,   crystallizes 
alcohol  in  long  white  needles,  melting  at  151°. 

1  Clans  and  Feist,  Ber.  19,  3180. 


LAPACHOIC  ACID 


IYATIVES  OF  NAPHTHALENE  CONTAINING 
CORE  THAN  TWELVE  CARBON  ATOMS. 


i  fi-Iaopropglnajikthalnic,    C10H7.C,,H7,   is    formed    when 
i  chloride  is  gradually  added  to  a  heated  mixture   of 
dene  and  propyl  bromide.     It  is  a  strongly  refractive 
i,  which  has  an  aromatic  smell,  boils  at  £65°,  and  is  oxidized 
iliog  dilute  nitric  acid  to  /3- naphthoic  acid.     Its  piorate 
i  in  slender  yellow  needles,  and  melts  at  89 — 90°, 
Pt.  V..  p.  288). 

•IxAmtyliuLphthaltriu,    C10H;.C„H3(OH3);,,   is   obtained   in   i 

r  manner  from  isobutyl  chloride,  and  forms  a  colourless 

.  boiling   at    280",  whose  picratc  crystallizes   in   yellow 

i,  melting  at  96°.* 

a-AmijIvnph/Jiiilt'm:.  C]VH:X.\'H;i(CK3)r     Leone  obtained  this 

n   by  acting  on  a  mixture   of  amyl   bromide   and 

fl-in'iu](,tmphtha!eue  with  sodium.     It  boils  at  303°,  and  forms 

rystallizing   in  slender  citron-yellow  needles,  which 

-90°.* 

H-Amytnaphthnknr  was  prepared  by  Roux  by  the  aluminium 
ekloriiie  method  from  naphthalene  aud  amyl  chloride.      It  is 
«  aromatic    smelling  liquid,  which  boils  at  288—292°,  and 
Lphthoic  acid  on  boiling  with  dilute  nitric  acid.     Its 
pcnte,  like   that  of  the  a-compound,   crystallizes  in  citron- 
dies,  and  melts  at  110". 

■  acid,  Cl6HuOg.  This  name  was  given  to  the 
•louring  matter  of  the  South  American  lapacho  wood  by 
™TUO,  who  also  showed  its  identity  with  taiffuic  acid, 
"lined  by  Arnaudou  from  the  taigu  wood  of  Paraguay.*      The 

1   Boni.  -U«.  Ohm.  Phyt.  VI.  lg,  28l>. 
■  !■■]'.  Monalih.  5,  2311. 
--.  12,  W9  ;  Brr.  15,  228fl. 
•  Comyt.  Rmrf.  4fl,  1 1 54. 
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latter,  like  the  lapacho  wood,  is  derived  from 

belonging  to  the  family  of  the  Bignouiacse.   1 1 

the  action  of  moisture  very  well,  and  takes 

It  is  used  for  the  purpose  of  dyeing  cotton  wool  mi  oranp 

colour,   the  wool   being  boiled   with  a  solution   of  potassium 

carbonate,  dipped  into  a  bath  of  the  colouring  matte! 

in  a  dilute  acid  bath.     According  to  Stein,  taiguic  acid  ia»f» 

identical  with  Oroenhartin,  which  was  obtained   by 

an  attempt  to  prepare  behireene.     The  latter  alkaloid 

found  in  the  wood  known  as  Greenheart 

whilst  the  wood   from    Surinam,   known  in   Hollai 

similar  term,  Groeuhart,  contains  the  above  colou] 

in  place   of  bebireene.1      The  latter  is  probably  th 

Bignonia   teukoxylon,    which   also   occurs   in   coma 

the  name  Greenheart.*     Lapachoic  acid  has  also  been 

by  Greene  and  Hooker8  in  Bethabarra  wood,  which 

on  the  West  Coast  of  Africa,  and  shipped  to  America  fet  lit 

manufacture  of  bows  and  fishing-rods. 

For  the  preparation  of  lapachoic  acid  the  wood  is  b 
.-o,ia,  tli..'  i'.\tiTti-ts  [n-iripitatcil   witli   I 
up   with  ether,  which  leaves   behind    resinous   matl 
evaporating   off  the  ether   the  residue   is  recrystallized  fwi 
benzene.     It  crystallizes  in  small,  well  developed  yi 
symmetric  prisms,  which  are  readily  soluble  in  hot  alcohol,  *w 
crystallize  out  on  cooling  in  thin  tablets,  melting  al 
dissolves   in  alkalis  and   alkaline  carbonate   solutii 
beautiful  red  colour,  whilst  with  sulphuric  acid  it  gives  a 
red  colouration. 

Ammonium  lapaehoate,  C^H^CyNHj,  crystallizes  in 
red  needles,  which  readily  lose  ammonia. 

Sti'/it'iit  lajKirhonlt',  ClcH13OsNa+6HjO,  ia  a  deep-rod 
crystalline  mass,  which  is  rwidily  soluble  in  water, 
spjiringly  in  alcohol. 

Calcium     lapaehoate,    2(CuHuOs)aCa -t-SHjO,  is  n 
precipitate,  which  on  boiling  becomes  a  brown  granula 

Barium  laparhoate,  it.'i,Hi;i():l)iBa  +  7H.J0.  is  very  sparing 
soluble  in  boiling  water,  and  crystallizes  out  on  coolitlg  in  k*ft 
very  slender  blood-red  needles. 

Lead  lapaehoate.  (C,(HlsOj)j(Pb,  i    jireciptt*. 

1  J.  Ft,  Chan.  99.  I. 

.'  .''r  dt*  F.t'"tnnrcuha,  5fl9. 


omewhat  soluble  in  boiling  alcohol,  and  crystallize* 

all  brown  needles. 

I !  iHjjOjAg,  is  a  scarlet  precipitate, 
.'.  ,i.-Ii,.„i,  ,    ("':;H1P0J,("J(.H5.NH.,,    crystallizes    from 
all  orange-yellow  prismatic  needles,  which  melt  at 
—122°. 

'  '  V,"r  ,l  '■'  '  "  s^)*\  is  Conned  by  beating 
and  willi  acetic  anhydride,  and  crystallizes  from  alcohol  in 

vllow  prisms,  melting  at  #2 — fi3°. 
!  lapachoic  acid  be  treated  with  zinc  dust  in  alkaliu..'  solution, 
-  converted   into  kydrolapachmc  add.     The  latter  separates 
iddittoc  of  hydrochloric  acid  in  colourless  crystals,  which  are 
klv  oxidized  tn  the  air,  lapachoic  acid  being  re-formed. 

ing  lapachoic  acid  with  nitric  acid  of  sp.  gr.  1*38  a 

dlion   takes   place,  and  a  large  quantity  of  phthauc 

■  d.      When  heated  with  zinc  dust  it  yields  uaphtha- 

:.  fdrocarbon  boiling  at  250",  and  melting  at  a  lower 

■     than  naphthalene  ;  volatile  hydrocarbons  which  are 

torbed  by  bromine  are  also  formed,  dibroniidos  boiling  at 

,.]  at  217— 222°  being  obtained     The  former  lias 

ion  i  ',H,Br3,  and  is  probably  isobutyleiie  bromide. 

Wli.'ii    lapachoic    avid    is    heated    with    hydriodic   acid    and 

[■lif*])horu9  it  yields  large  quantities  of  a  hydro- 

!i ...  which  boils  at  304— 306°,  and  forms  a  picrate 

in   large  orauge-red  ueedles,  and  melting  at  140 — 

rn6    regarded    this   as    an    amylnapbthalene   and 

therefore    that    lapachoic    acid    is   iiwi/l::itrlri/tliv.cu- 

pWejKMkw,  (CH,,)rCH.CH :  CH.CwH,Oj(OH).    This  hydro- 

not   identical  with   either  of  the  a  myl  naphthalenes 

Kribed  above,  but  may  contain  normal  auiyl  or  pentyL 

CjjHu03,  is  isomeric  with  lapachoic  acid,  and  is 

■  lisiiiK-ing  the  latter  in  sulphuric  acid  and  repre- 

irith    water.     It    crystallizes    from    alcohol    in    Hat, 

jilky  needles,  melts  at   155 — 150°,  and  is  insoluble 

cold   caustic    p>tash    solution.      When    heated    with    acetic 

'    a  green  solution  is  formed  from 

ii  tablets  with  a  blue  surface  lustre  separate.     These 

in-yellow  in  transmitted  h'ght,  and  yield  an  indigo- 

.  powder  with  a  cupreous  lustre,  and  though  scarcely  soluble 

md  ether  impart  to  both  liquids  a  sky-blue  colour. 

ave  to  lapacl the  I'nmiula  < '...H.^O,,,  but  Green* 

:   found  that  the  molecular  weight  as  determined  bj 


334 


NAPHTHALENE  DERIVATIVES 


Raoult's  method  agrees  with  the  simpler  formula.     Ii  li 
behaves  as  a  quinone,  and   its   constitution 
that  of  the  following  compound.1 

Hydracyhtnl , ■'<>!» i" ••■  h ">'■  'i i-i'i,  i.',  Hl0O(.  U  obtained liyd 
lapacliou  in  hot  caustic  potash  solution  : 


C,,H.O. 


/      *\CH.C,HT  +  KOH  = 


<Wfc^ 


.CH.,CH(OH).CaH, 
OH 


Acetic  acid  precipitates  it  from  the  deep-red  solution  as 
oil,  which  solidifies  to  a  yellow  crystalline  mass.     It  is 
soluble  in  alcohol  and  acetic  acid,  and  separates  on  cow 
the  solution  in  large  crystals,  melting  at  12S"'. 

The  barium,  salt  crystallizes  with  one  molecule  ■■■ 
orange-red  needles,  and  the  silver  salt  in  dark-broi 
which  likewise  contain  one  molecule  of  water  of  cry  stall  i/.nlicn. 

When  the  salts  are  treated  with  hydrochloric  acid  1 1 .  ■ 
acid  first  formed  splits  up  more  or  less  completely  into  nW 
and  lapachon.     The  latter  is  also  formed  in  all  probability  a  I 
similar  manner  from  lapachoic  acid,  the  elements  of  h 
first  added  and  then  again  eliminated. 

Lapachoic  acid  and  lapachon  appear  to  be  derivative 
naphthoquinone,  as   the   aqueous  solution   of  the    lai 
with  a  few  drops  of  caustic  soda  solution  a  dark -red  colouraiMB 
which  disappears  when  the  liquid  is  shaken  in  prea  n 

2697    a-Xi'phfJti/ljnrijUOiii'-    urn/,   C](,H-.t"!..HvCO,B 
by  the  action  of  sodium  amalgam  and  water  on  naphtl 
acid,  and  crystallizes  from  alcohol  in  small  ■■■ 
1+8°,  and  fairly  soluble  in  water. 

a-tfaphthyl-fi-hromopropwnic  arid,  C10H7.CHBr.OB 
formed  by  heating  11  a  ph  thy  la  cry  lie  acid  to  lU0°with  a  saturated 
acetic  acid  solution  of  hydrogen  bromide,  and  oryst 
chloroform  in  needles,  which  melt  at  216".     ft  is  decern 
sodium  carbonate  solution  with  formation  of  a-  ■■  ■ 
■naphthoic  nrs&yrott-nt.,  C]0H..CH~CH,;,  which  strongly  reaemlilrt 
etyrolene  but  has  a  fainter  smell.     It  yields  b 
crystallizes  from  chloroform  in  small  tablets,  and  melts  at  lff»". 

a  -  ffapkthtfltfcbrtmopTvpioitic    acid-,    C10H  .1 
1  Ber.  22,  1781. 
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■  the    combination  of   bromine   and   naphthylaerylic 

I  crystallizes  from  chloroform  in  colourless  transparent 

at  189°  (BrandiB). 

.■■■'■'■■  arid,  Ot  Naphtha: in miii! ir  "fit/,  C1UH7.CH= 

L>,H,  i-    prepared  by  beating  a-naphthoic  aldehyde  with 

anhydride  and  sodium  acetate  at  160 — 180°.     It  crys- 

«  In  mi  :ilcohol  in  needles  which  dissolve  with  difficulty 

er.  bnt,  readily  in  ether,  melt  at   :!11 — 212°,  and  are  not 

vol.-uilizi'il.1      Itacalciuiii  salt  crystallizes  from  hot  water  in 

■  nt  plates,  very  sparingly  soluble  in  cold  water. 

.■■/1,'iii.ihii-n/lii    <"■('/,    in-  a-XaplitkwwiiHirk   iteui, 

1  ",.H      When    hydroxynaphthoic  aldehyde  is 

I  .'.uli  acetic  anhydride  and  sodium  acetate  at  180°,  it  is 

■ted    into   a-n"/'Ii//i<"-"»in"riii,   C13H802,    which    has  the 

mg  constitution  ; 

ijltallizea  ii 


CH=CH 


\/\/ 


s  in  felt-like  aggregates  of  needles,  which  have  a 
ft  lustre,  melt  at  118°,  and  are  very  sparingly  soluble  in 
tint,  l»ui  readily  in  alcohol.  Its  aqueous  solution  shows  a 
■  ce,  and  evolves  a  slight  odour  on  wanning  re- 
in.- thai  of  coumarin.  It  dissolves  in  hot  dilute  caustic 
1  forming  a  yellow  solution,  but  is  reprecipitated  by  acids. 
VBrn  it  be  heated  with  concentrated  potash  at  170°,  it  is 
rtcd  into  a-naphthocciumaric  acid,  which  is  precipitated  by 
as  a  crystalline  powder,  melting  at  170°,  scarcely  soluble 
er,  but  readily  in  alcohol." 

in  is  prepared  by  heating  ^-naphthol  with 
ib uric  acids : 

CH.COOH 

I 
CH(OH).COOH 


Mi  NAPHTHALENE  DERIVATIVES 

It    crystallizes  from    dilute    alcohol    in   needles,    melting 
141V 

$-Naphthoin.rthylcounutrin,  CMHl0Oj,  is  obtained  by 
action  of  sulphuric  acid  on  a  mixture  of  /9-naphtbol  and  ' 
acetoacetate  : 

C^HjOH  +  CHs.CO.CHs.COaCIH5  = 

,0 CO 

C,JLv  I      +  ^0  +  C.H&.OH. 

^CiCH^CH 


It  crystallizes  from  dilute  alcohol  in  lustrous  white  need! 
melts  at  161 — 162°,  and  dissolves  in  sulphuric  acid  with 
uranium -green  fluorescence.2 

NaphHtalemtetrawrhoxylk  acid,  C10H,(COjH)v  is  formed 
oxidizing  pyrenic  acid  (p.  362)  with  an  alkaline  solution 
potassium  permanganate. 


HO.OC 


No 


r/ 


CH. 


HO.OC' 
HO.OC 


,  .COOH 

>C10H  /  +  CO,. 

HO.OC/  HX>OH 

It  is  precipitated  by  hydrochloric  acid  from  solutions  of  its  m 
in  broad-pointed  lustrous  plates  or  spear-shaped  needles, 
sembling  the  crystals  of  benzoic  acid,  and  is  moderat 
soluble  in  hot  water,  very  sparingly  in  alcohol.  It  is  t 
attacked  by  bromine  or  hot  sulphuric  acid,  and  nitric  acid  & 
on  heating  neither  oxidizes  it  nor  converts  it  into  a  nit 
compound.  On  heating  with  quicklime  it  is  resolved  ii 
carbon  dioxide  and  naphthalene. 

Ammonium  naphthaknctctracarbozylate,  Ci0H4(COaNHJ4,Cl 
tallizes  in  beautiful  silky  needles,  readily  soluble  in  water. 

Barium  na-phthiilnu-tHracarboii-ylaU:,  C,„H1(<  'Os)4Ba«,  is 
iieavy  crystalline  precipitate,  which  is  very  hygroscopic  i 
becomes  electrified  when  nibbed. 

Na}ihthaknel.ciraearborylic  anliydridt,  OtCO^.C^H/CO),* 
formed  when  the  acid  is  gradually  heated ;  if  the  heata 

1  Pechmann  and  Welsh,  Bet.  17,  1646. 
'  I'ecluMum  and  Cohen,  Ber.  17,  8180. 


NAPHTHAT.ENETETRACARBOXYLIC  ACID  337 

h\  out  too  quickly  lower  carboxylic  acids  of  naphthalene 
■mied.  It.  is  also  obtained  by  recrystallizing  the  acid  from 
c  acid,  or  by  heating  the  latter  with  concentrated  nitric 
at  160°,  and  crystallizes  eat  On  cooling  in  beautiful  glassy 
is.  whilst  from  acetic  acid  it  separates  in  small  white 
!"v     When  heated  above  300°  it  sublimes  in  long  lustrous 


the  imide,  NH<OO),Clj0H4(OO)»ETH)  is 
nd    by  dissolving  the  anhydride  in  warm   ammonia,  and 

•  either  in  fascicular  aggregates  of  microscopic 
-yellow  needles,  or  in  aggregates  of  cross-shaped  prisms. 
hlinies  on  heating  above  270°  in  small  yellow  needles, 
(jhaolvu  in  caustic  soda  with  a  lemon-yellow  colour,  the 
in  compound  being  formed.  This  is  insoluble  in  cou- 
rted alkali,  bat  dissolves  on  addition  of  boiling  water,  and 
ilbzes  out  on  cooling  in  lemon-yellow  needles.  In  moist 
r  on  boiling  with  water  it  is  reconverted  into  the  imide, 
i  is  attacked  with  great  difficulty  by  boiliug  caustic  soda 
on,  reforming  a  very  small  quantity  of  the  acid. 
ipbthalenetetracarboxylic  acid  contains  at  least  two  car- 
•groups  in  the  peri -position,  for  pyrenic  acid  is  converted 
sting  into  pyreneketone,  anil  this  is  oxidized  by  potassium 

■  uriphthalic  acid  (p.  320). 


-CEL 

L<        yiH  +  50  : 


,0OOH 
C10H,<  +  CO,. 

\C00H 


xtretneiy  probable  that  the  second  pair  also  occupies  the 

ition,  aa  both  pairs  behave  exactly  alike  in  every  respect, 

l  having  as  yet  been  found   which  is  confined  to  one 

lie  stability  of  the    imide   towards    alkalis  also  agrees 

.'ii,  as  other  compounds  containing  a  ring  of 

nid  one  nitrogen  atom  behave  in  a  similar 

The  constitutions  of  naphthalenetetracarboxylic  acid 

ire    therefore    represented    by    the   following 


Vjo.oh  .CO- 

Vx>.OH  MX)- 


■B. 


IWiillwrgri  uiil  i'liiliji,  Annnl'n.  240, 
I'ART    VI, 


Santonin,  Cl6H18Og. 

2698  The  anthelmintic  properties  of  certain 
Artemisia  have  been  known  for  many  ages.  Thus  Uumv. 
mentions  'A^ivdiov  OaKdaatov  or  trepufaov,  which  grew  is 
Minor,  and  whose  seeds,  taken  in  honey,  were  employed 
remedy  for  Ascarides  and  intestinal  worms.  The  kind  f'iu 
the  country  of  the  Santones,  in  Gaul,  and  termed  that 
'\ijriii0tov  aavTovtov  was  found  to  possess  similar  (MM 
Pliny  mentions  also  various  kinds  of  o&flt* 
StiTUmiieum  and  Alxinthium  marianm}  Alexander  Tralli* 
a  physician  who  lived  in  Rome  in  the  sixth  century,  like 
recommends  a  decoction  of  BaKaaoia  a-tyawBta  as  a  vtnnil 
whilst  Serapion  Damascenus,  of  Baalbek,  who  In 
or  tenth  century,  states  that  the  seeds  of  the  herb  Sani« 
are  more  active  towards  worms  than  wormwood. 

The  worm  seeds,  semen  contra  vermes,  lumhricorum  it*** 
frequently  mentioned  in  later  times;  the  Italians  termed! 
mmenzina,  the  diminutive  of  semenza,  from  wliich  wasdei 
the  officinal  name  semen  cituz.  It  was  usual!;. 
Indian  product,  but  probably  came  to  the  Uin 
Asia.  At  the  end  of  the  seventeenth  century,  it  was  ihn 
Paul  Hermami,  of  Leyden,  that  it  does  not  really  consist  erf  1 
but  of  the  unexpauded  flower-heads. 

The  worm  seeds  (Flores  cinae)  now  occurring  in  comit 
are  the  unopened  blossoms  of  Artemisia  marita 
The  product  is  collected  in  the  Kirgisen  steppe,  and  bw 
thence  in  large  quantities  to  Nijni -Novgorod,  from  whicn 
brought  through  Moscow,  St.  Petersburg  or  K. 
Europe,  where  the  greater  portion  is  worked  up  in  the  B 
facture  of  santonin.  Artemisia  maritima  is  also  found  ia  B 
on  the  sea-coast,  and  in  inland  places  where  salt,  is  abuodfti 

Santonin   was  discovered   in    1830  almost    si 
the  pharmacist  Kahler  in  Diisseldorf.  and  by  Ain 
assistant  in  Penzlin  ;  the  latter  also  showed  I !  ■  ■ 
constituent  of  worm  seeds  and  recommended  i  I 
medicine.     In  the  same  year  another  pharmacist.  Obenl 
observed  that  it  is  soluble  in  alkaliB,   and    Trommsdorf 
Huldt,*  who  examined    it  more   closely,  found  that  alt 
1   AV.  Hid.  26,  2S,  a«.  •  vtiutabn.U,  IMl 

*  Anualn',  63,  10. 
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jeetly  neutral  it  combines  with  bases  and  is  precipitated  by 
Is.  and  they  also  stated  that  in  combining  with  bases  it  did 
take  Dp  the  elements  of  water.  Gerhard t  therefore  believed 
>  be  an  ncid,  which  view  was  generally  adopted  until  Hesse1 
wtd  that,  contrary  to  the  previous  supposition,  santonin  does 

3  op  the  elements  of  water  when  acted  on  by  bases,  yielding 

Uoninic  acid,  of  which  santonin  is  therefore  the 
yrfride  or  lactone  ;  its  constitution  and  that  of  its  derivatives 
determined  by  Cannizzaro.2 

ire  it  from  worm  seeds,  which   contain  1"5 — 2   per 

are  first  freed  from  the  ethereal  oil  (Pt.  V.  p.  458), 

SO  parts  then  boiled  with  7  parts  of  freshly-slaked  lime, 

puts  of  water,  and  40  parts  of  alcohol  of  sp.  gr.  0"830,  and 

cut  subsequently  twice  repeated.     The  alcohol  is  then 

filed  off  from  the  filtered  liquid,  and  the  latter  evaporated 

ipies  50  parts.     On  addition  of  a  little  hydrochloric 

rush  resin  separates  out,  which  is  removed  and  the 

i  .'d  with  a  slight  excess  of  hydrochloric  acid.     The 

Kiantonimc  acid  thus  formed  speedily  splits  up  into  water 

4  nntoniu,  the  latter  crystallizing  out.  The  crude  product  is 
farted  with  a  little  warm  water,  filtered,  the  residue  wanned 

parts  of  alcohol    and   a  little  animal  charcoal,  finally 
boiling,    anil    filtered.       On    cooling,  pure    santonin 
DUllizcs  out. 

.-cry  lustrous  rhombic  prisms  or  tablets,  which  have 

lightly  bitter  taste,  melt  at  170°,  and  sublime  on  carefully  heat- 

|  in  small  quantities.     At  the  ordinary  temperature  it  dissolves 

i.OU'.i  parts,  at  the  boiling  point  in  250  parts  of  water ;  it  is 

soluble  in   alcohol,  being  dissolved   in   4n  parts  of 

d  and  8  parts  of  boiling  alcohol  of  sp.  gr.  0  830  ;  the  alcoholic 

l.evo-rotatory  and  has  an  intensely  bitter  taste.     It 

•  s  in  4  parts  of  chloroform  and  in  acetic  acid,  fatty, 

;il  oils.     On   exposure   to  light,  especially  to  direct 

'.-  (-'(..Inured  yellow,  the  crystals  frequently  cracking  ; 

Icuhol  with  a  pale  yellow  colour,  from  which 

■  v.,/vit  colourless  santonin  crystallizes  out  on  cooling. 

iternally  it  has  not  infrequently  a  remarkable  action 

i  _-Ut,  all  objects  appearing  at  first  to  have  a  bluish  tinge, 

■  '.  -artis  becomes  yellow  or  greenish -ye  How.     In  larger 

ead&che,  dizziness,   and   sickness,  and   often 

,h  children,  convulsions  which  end  in  death, 

1  Sw.  18,  27*fl  ;  19,2260;  Qaaetta,  12.  363, 


When  santonin   is  distilled    with    sine    'lust  in  *  cunart 
hydrogen  it  yields  dimethylnaphthn  lnapblbol.1 

propylene. 

.Hu(NOH)Ot,  waa  i 
It  ia  best  prepared  by  tailing  4  parts  of  hydroxylamine  ntj 
chloride,  5  parts  of  santonin,  50  parts  of  00  p 
and  4  parts  of  precipitated  calcium  carbonate  for  6 — 7  hum* 
preferably  by  heating  the  mixture  to  70 — 80 
It  ia  insoluble  in  cold,  very  sparingly  in  hoi  « 
Uses  in  white,  silky  needles,  which  melt  at  216 — -1S°.uhIi 
hevo-rotatory.-     It  is  also  used    as  a   remedy 
is  non-poisonous,  but   3 — 5   times   the  dose  usual! 
santonin  is  necessary.8 

SantOHinpkenylhydraaone,  01-H1,fN',HCBHs)O,,  is  formed  "i 
au  acetic  acid    solution  of   santonin   is    boiled 
hydrazine,  and  crystallizes  from  alcohol  in  lustrous  str»*-J«i 
needles,  melting  at  220 — 221°  with  decomposition,    ItfeM 
rotatory,  and  forms  a  red,  unstable  hydrochli 

Si'ii/oiunh'  ~ii- ill.  ( ' ^.H,, ,(..),.  «-;i<i  i .lii.-i in>.'.  1  by  Hosseby  »nnl 
a  cold  solution  of  the  sodium  salt  with  dilute  hydrochloric  I 
and  at  once  extracting  the  milky  liquid  with  ether.     Tt»  I 
quickly    separates    from    the    ethereal    solution    in    crystal 
granules,  which  on  recry stall izati on  from  alcoh 
'm  beautiful  rhombic  crystals.     These  do  not  bea 
exposure  to  light,  are  very  sparingly  soluble  in  cold,  BUM  r* 
in  hot  water,  the  solution  having  an  acid  reacti 
for  a  long  time  at  120°  it  decomposes  into  water  ami  sunk 
which  also  takes  place  on  addition  of  sulphurii 
acid  to  its  solution,  especially  on  wanning.      Like  santonin 
l;fVL>-rotatory. 

S<n/imi>    ■ :.■.!  ::,,■!, .    21  'j.H^OjNa  +  7H,0,    is    likeww 

ployed  as  a  remedy  for  intestinal  worms,  and  ia  obtain* 
boiling  santonin  with  soda   crystals   and    diluto    alcolvJ 
crystallizes  in  transparent  rhombic  prism?,  win. 
saline  taste,  and  an  alkaline  reaction.     They  are  readily  w 
in  water,  and  somewhat  less  easily  in  alcohol. 

CfilHum  ;>ared  by  hi 

an  alcoholic  solution  of  santonin  with 

'  Btr.  16 

■  I  22, 

,    1889,  W 

. 
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■    evaporating    the  solution  in  crystalline  crusts,  which 
form  a  plastic  silky  mass,  readily  soluble  in  water, 
*»Te  an  alkaline  reaction. 

<.']SHwOs.  is  formed  by  the  long-continued 

riumin    with  hydriixlic  acid  and  amorphous  pbos- 

ra*.     It   U  scarcely  soluble  in  cold,  more  easily  in  boiling 

in    alcohol  or  ether,  from  which  it 

■alliies  in  long,  lustrous  needles,  melting  at  17* — ITS'.     Its 

Riona   an-   dextro-rotatory,  and    its  alkaline   salts  dissolve 

■tv  in    water   and    alcohol.     Tin-  sodium   salt,  C^HuO^Na, 

Kalluu-  --lies,  and  the  barium  salt  forms 

jfcry  soluble  crystals  containing  water  of  crystallization. 

Wtff  tanfinitf,  CjjH^Oj.C.jHj.   is  obtained  by  the  action  of 

!i  an  alcoholic  solution  of  the   acid,  and 

^^^^Hjfcn  ether  iu  white  crystals,  melting  at  116 — 117'.   If 

Bkereal  rotation  be  heated  with  sodium  under  pressure  it 

Id*  rthyt  aodiosantonitf,  ClBHlsNaOs.CJH6,  as  a  white  powder, 

I  with  ethyl  iodide  forms  diethyl  mntoniU, 

H  Jr    The  latter  crystallizes  in  long  needles,  melting 

31 — 32*.     and    on    hydrolysis    yields    rt/iylmntottiovs    add, 

■  li    also  crystallizes  in  long  needles  melting 

■fc— 116* 

r«i,i.''i  <!»•*  and,  C,tHMOj,,  is  obtained  by  heating  santonious 
I  and  dissolving  the  resinous  product  in  warm  alcoholic 
ash.  The  :ieiii  separates  on  addition  of  hydrochloric  acid 
■Mall  plates,  melting   at    155".     It  is  a   strong  monobasic 

<  :  !■  ally  inactive. 
fciyi  ivtanlonitr  forms  white  crystals,  melting  at  123',  and 
Mini  to!  by  sodium  ami  ethyl  iodide  into  diethyl  isomntonitt, 
•eh  ni.lt.*  at  54s.  From  the  latter  ttkylitomntonio 
Jung  at  143°,  may  be  prepared.1 
As  already  mentioned  p.  319)  santonious  and  isosantonious 
ife  decompose  on  heating  with  caustic  baryta  with  formation 
dimethylnaphthoE.  which  is  also  obtained  mixed  with  di- 
nky 1  naphthalene  and   propylene  by  heating  them  with  zinc 

Wfcsn  santouioiis  acid  is  heated  in  a  current  of  carbon  dioxide 
tSff.  it  splits  up  into  dimet.hy Idihydronaphthol  and  pro- 
■tic  aci;  i:nfthylhydroxytetrahydronaphthyl- 

ipionic  acid.     It  contains   two   hydrogen  atoms  more  than 


I 


•nd   fojnclntti,   OaatUa,   12,   8S3  ;  C 


santonin,  which,  is  a  lactone,  and  the  action  of  hydroiylim 
and  phenylhydrazine  shows  that  it  is  also  a  ketone. 

The  constitution  of  these  compounds   is  explained  by 
following  formula; : 


San  tun  lis  l-  -  Acid. 

ch  chch, 

ho    oh  co   oh  c0< 
LL.L.IJJ 

HO      CH  CH-CH-CH, 

\/V 

CH  CH.CH, 


Santonin. 

CH  OH.CH, 


CH  CO     O- 

L-CH 


HC 

HO      CH  CH— CH— CH 
CH  OH.CH 


Stuitauiuus  AtiiL 

CH  CHCH. 

/VS. 

HO      C      CH.OH 

1       "        I 
HC     C      CH— CH, 

CH  CH.OH, 


CH, 


Hyposavioniti,  C^H^O,,  is  obtained  by  the  action  of  sod 
amalgam  on  an  acetic  acid  solution  of  santoninoxime  or  saute 
phenylhydrazone : 


CH..  ,C=N.NH.CA 

>C,H/|  +4H. 

CH/  \C.CHrCH, 


0_CO 


CH..  .CH. 

>C,H  " 

CH/ 

I 
0- 


.  +  NH,  +  C,H,.NHr 

XC.CH,.CH, 


-CO 


It  forms  rhombic  dextro-rotatory  crystals,  melts  at 
and  dissolves  in  solutions  of  the  alkalis  or  alkaline  carbfl 
only  on  warming.  When  dissolved  in  a  mixture  of  ( 
volumes  of  concentrated  sulphuric  acid  and  a  very  dilute 
chloride  solution,  the  liquid  first  assumes  the  colour  of 
blossoms,  aud  then  becomes  malachite  green.  On  I 
dilute  acids  it  is  converted  into  isohyposantonine, 


i-h 


:  crystals,   melts  .it  168*5*,  is   laivo-rotatory,   dissolves 

10I  and   benzene   less  readily   than   liyposantonine,  and 

e  sublimed  in  a  current  of  carbon  dioxide  (Cristaldi  and 

I  Fkotoaanttrnk  arid,    C1BHM0B,    was    first    obtained    by 

,  who  exposed  an  acetic  acid  solution  of  sautonin  for  a 

e  to  direct  sunlight.    Cannizzaro  and  Fabris  found  that 

c  iaophotosantonic  acid  is  formed  at  the  same  time. 

e  the  acids  1  kilo  of  santonin  is  dissolved  in  52  litres 

c  acid  of  sp.  gr.  1*054,  and  exposed  in  a  number  of  flasks 

■  ht'ht  I'ot  several  months,  after  which  £th  of  the  acetic 

I  evaporated  off  under  diminished  pressure.     On  cooling, 

Atonic  acid  crystallizes  out,  and   is  washed   first  with 

e  acetic  acid,  and  then  with  water,  the  filtrates  being  added 

t  mother  liquor.     On  addition  of  water  to  the  latter  a  less 

>  photosum tonic  acid    evaporates   out,   whilst    the  isophoto- 

D  acid  and  a  little  photosantonic  acid  remain  in  solution.1 

e  latter  crystallizes  in  hexagonal  prisms,  which  are  scarcely 

e  in  cold,  with  difficulty  in  hot  water,  but  readily  in  alcohol 

■,  the  solutions  being  hevo-rotatory.     It  is  a    dibasic 

melting  at  125 — 130°,  and  when  quickly  heated  undergoes 

into  pkototantolactone,    C1BHM0(,   which    is    more 

gly  soluble  in  alcohol  and  ether  than  the  acid,  and  melts 

fantofartoiir,  or   Photomntonine,  CjjHjgfCoHJOj,  is 

1  by  the  prolonged  exposure  to  sunlight  of  a  solution  of 

i  in  65  per  cent,  alcohol,  and  crystallizes  in  colourless 

l,  melting  at  68 — 69°. 

3  photosantonic  acid  is  heated  in  a  stream  of  carbon  di- 

:  the  melting-point  of    lead,  it   loses  carbon  dioxide, 

the  monobasic  pyrophotosuntouk  acid,  C„H.i0Oi,  which 

a  soluble  in  alcohol  and  ether,  melting  at  94*3°.a  It 

>  funned  by  warming  photosantonic  acid  with  hydriodic 

I  (Cannizzaro  and  Fabris).  On  distillation  with  caustic  baryta 

■tflds  a  liquid  hydrocarbon,  C^H^  boning  at  221*5—223°, 

di  is  proliably  an  ethyl  amy!  benzene. 

1  i.lI^O^.is  scarcely  soluble  in  water,  but 
lily  in  alcohol,  and  separates,  on  evaporating  the  latter 
itkm,  in  thick  rhombic  crystals.  These  lose  water  at  100°, 
niog  iaojtkotoMmtolactone,  C^H^O,,  which  is  monobasic  and 
Ot>- rotatory. 

-  Smtiiii  niid  Dsneai,  Bcr.  15,  1200  ;  ilascUa,  12,  83. 
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**"*'>  CuH^CO.CH^O,.  is  brad, 


gether  with  the  fallowing  compound,  in  the  preparation  of 
acid,    and    cTTWalii»=*    from    alcohol    in    transparent 
melting  at  183*.     It  is  also  formed  by  heating  the  acid 
aodram  acetate  and  acetic  acid. 

DimettfluLpi  *Jm  mtoiademe.   C^H^CO-Ctt^  farmi 
melting  at  163 — 166°.  which  readily  pass  into  the  monawtvl  <* 
pound  on  recrj-stalhzatioii   from  alcohol   or  more  ijokklj 
beating  at  110°. 

Canniszarp  aaeames  that  in  the  formation  of  photoeanU 
acid  one  ring  of  the  dimethylnaphth&lene  is  split,  and 
carbonyl  converted  to  carboxyl,  whilst  in  isophotoaautonic  i 
the  ring  remains  closed,  and  the  carbonyl  forms  the  gr 
C(OH\.    For  the  lactones  he  gives  the  following  formula- ; 


IsopbottMutaUctan 

CH  CH.CH, 
HC  CH  C(OH),  0 


CH  CH.CH, 
HC  CH  CO.OH   Q 
HC  CH  CH,— CH.CHrCO 

CH  CH.CH, 


HC     CH  CH- 


y  j>. 


B— CH.CH,li 

CH  CH.CH, 


Pyrophotosantonic   acid   is   probably   an    ethylpheoylcsp" 
acid  : 

CH  CH-CH, 

HC     C 

1      »  „ 

HC     C      CH,CH,CH..COOH 

CH  CH.CH, 


2700  Sa>rfotik  add,  C„HwO^  is  prepared  by  boiling  a 
for  twelve  hours  with  saturated  baryta  water,  and  after  saturaul 
the  product  with  hydrochloric  acid,  is  extracted  with  ether, 
forms  rhombic  crystals  which  melt  at  161 — 163°,  and  areui 
upon   by  light.      It    dissolves    with  difficulty   in   cold 
readily  in  alcohol,  forming  solutions  which  are  more  gt 
lievo-rotatory,  and  much  more  stable  than  those  of  sanb) 
acid.1      When  santonic  acid  is  boiled   with   hydriodic  I 
yields  the  hydrocarbon  santoru,  C1BHM,  boiling  at  235— S 
1  Caaaiuaro  and  Scetini,  ftr.  0,  1 


KETASANTONIC  ACID 


.  H  .1 ,    which    decomposes   on   distillation,1 

*  of  santonic  acid  are  for  the  most  part  obtained  crystal- 
li  difficulty,  but  its  esters  crystallize  welL1 

CjjHjjO^CjHj,  obtained  by  passing  hydrogen 
■  into  u  alcoholic  solution  of  the  iieid,  forms  rhombic 
s  melting  at  !I4— 95°. 

acUl,  U,.,Hlu(CO.CH.,)03,  is  prepared  by  heating 

lie  ai  ii]  with  acetyl  chloride,  and  crystallizes  from  chloro- 

priams,   which   melt  at   139 — 140°.     On  long- 

micl   bulling  with  water  it  decomposes  into  sautonic  and 

:  acids;  if,  however,  it  be  heated  at  1«0 — 200°,  santonin 

i  1  are  formed/' 

</'■,  C16Hl90,Cl,  forms  rhombic  crystals,  which 
at  170 — 171",  we  dextro-rotatory  and  an-  decomposed  by 
ol  with  formation  of  ethyl  santonate. 

■    constitution  of  santonic  acid  and  also  of  the  compounds 
1  to  be  described  has  not  yet  been  ascertained. 

1  .  .H.„04,  is  obtained  by  the  action  of 
B  ■malgtun  and  water  on  santonic  acid,  and  separates  from 
-  ul  lointion  in  rhombic  crystals,  wliicli  melt  at  170°  with 
nposkion.*  It  is  monobasic,  and  mi  heating  with  aeetie  acid 
1  '  i*  coini-rU'd  into  hi(</i-ii.*r„r,,>i;<l,  C^H^Oj,  which  likewise 
>  rhombic  crystals  melting  at  155 — 156','  and  is  converted 
ating  with  alcoholic  potash  into  the  acid,  of  which  it  is 
fitra  the  lactone. 

tfmide,   O^H^CO.CHjO,,,   is   formed  by  the 

ii  of  :ic  tyl  chloride  mi  hydroaantonic  acid,  and  crystallizes 

■-thi-r  in  needles  melting  at  204 — 204'5°.     On  heating  with 

;.i   it  yields  acetamide  and    hydromntoriamide 

^''NHjJOj,  which  forms  crystalline  flakes  melting  at  190 

■:-iti0II. 

,;  '  '■.-," ■■„'  \    was  first  obtained  by  Cannizzaro, 

i    bydrosantonate   with    water.      It   is   more 

tj  obtained   by  distilling  santonic  acid  under  diminished 

,r>.      If  the   tatter  be  boiled  with   acetic   acid,  and  the 

I   '.    11. J  I    .  ;,L,,I    (|ir     IS'Mii.    Til-   ;-:' r«  il  nil- 

ire  i.btained.     Santonide  forms  rhombic  crystals  melting 

ftuiui/jutrii  mx!  Amain,  Jin:   7,  11li;i, 

Dudumto  un'l  TtUnte  GasaUa,  8,  SOP. 

■'■'■  ■■'•■  1875,  f('8. 
Ckanimni,  Qaaetu,  6,  341. 

.      Hi]    V.ilrut,  .   I :.,:■:.  Hi, _   g:   309. 
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at  127°,  and  is  converted  into  metasantonic  acid  when 
with  aqueous  caustic   potash.      On  warming  santonin 
sulphuric  acid  it  is  converted  into  isomntonin  ;  the  latter  melts 
137 — 138°,  and  on  treatment  with  sodium  carbonate  solul 
yields  metasantonic  acid.     This  forms  rhombic  crystals  mell 
at  161—167°. 

Melting-point 

Methyl  metamntonate,  C^H^CEyO^  mono- 
symmetric  tablets 101*5 — 102*5° 

Metasantonyl  ckhride,  C16H1908C1,  rhombic 

crystals 139° 

Parasartionic  arid,  C^O,.  The  paramrUmide  mention** 
above  likewise  crystallizes  in  the  rhombic  system,  and  melts  alj 
110°.  On  solution  in  warm  dilute  hydrochloric  acid,  or 
boiling  with  caustic  soda  it  is  converted  into  parcbsantonic 
which  forms  large  rhombic  crystals.  It  is  a  monobasic 
fairly  soluble  in  water,  and  by  the  action  of  phosphorus  chloride^ 
acetyl  chloride,  or  acetic  anhydride  re-forms  parasantonide. 

The  methyl  ester  crystallizes  in  rhombic  prisms  and  melts  aft 
183—184°. 

When  parasantonide  is  heated  for  a  long  time  with  hydriodk 
acid  and  amorphous  phosphorus  the  following  compounds  are 
formed.1 

a-Metasantonin,  C16H1803.  This  compound  crystallizes  from 
ether  in  thin  elastic  rhombic  tablets,  which  are  soluble  in 
alcohol  and  boiling  water,  and  melt  at  160*5°.  It  boils  at 
238 — 240°,  is  unattacked  by  phosphorus  chloride,  acetyl  chloride, 
and  acetic  anhydride,  and  may  be  crystallized  unaltered  from 
caustic  potash  solution. 

fj-Mctamntonin  crystallizes  in  long  monosymmetric  prisms, 
melts  at  136°,  and  in  other  respects  closely  resembles  the 
a-compound. 

1  Cannizzaro  and  Carnellutti,  Gazzetta,  10,  461. 
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C„H  /       V.CO.C.H,  +  NH, 
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OH 


DOLE    DERIVATIVES   OF   NAPHTHALENE. 

i>i  a-Naphthindote,   C^H^N.      When    the-    ethyl    taler    o 

[ylliydrazonepyroracemic    acid     is    heated     with     zin 
at    195°,  it  yields  ethyl  a-naphthindolnarbojrylat- ■; 
,CH, 
C„H,.NH.N :  C< 
qs  clear  transparent  needles  which  are  volatile  with 
id  on   hydrolysis  yield   the  acid.     This  crystallizes  in 
needles,  melting  at  202°,  readily  soluble  in  alcohol   but 
Ugly  in  water,  and  decomposes  on  distillation  into  carbon 
ie   and    a-naphth indole.      The    latter   is   very   sparingly 
le  in  hot  water,  somewhat  more  readily  in  dilute  acetic 
from  which  it  crystallizes  in  beautiful  plates,  melting  at 
-175°,  and  readily  soluble  in  alcohol.     It  is  slightly  volatile 
steam,  and  has  only  a  faint  odour. 

piece  of  pine-wood  saturated  with  its  alcoholic  solution  is 
red  red  by  hydrochloric  acid,  and  when  its  hot  solution  is 
ii  with  a  similar  solution  of  picric  acid  a  cherry-red  coloured 
ion  is  obtained,  from  which  the  picrate  crystallizes  out  on 
ig  in  beautiful  red  needles.  When  the  dilute  acetic  acid 
ion  of  a-naphth  indole  is  boiled  with  hydrogeD  dioxide  it 
oe*  bluish-green,  and  a  precipitate  of  the  same  colour 
ates  out.  The  latter  contains  traces  of  a  colouring  matter 
i  is  probably  the  indigo  of  the  naphthalene  series,  and 
ves  in  chloroform  with  a  bluish-green  colouration ;  on 
ig    the   residue   it   volatilizes,   forming    a    reddish -violet 

IT. 

3  constitution  of  a-naphth  in  dole  is  represented  by  one  of 
wing  formulie  : 

CH 


Nil 
OH/-1" 


\/\y 


U8 


NAPHTHALENE  DERIVATIVES 


a-Hydronaphthindole,  C1IH11N,  i3  formed  by  gradually  aduaf 
zinc    dust    and    hydrochloric    acid    to   an   alcoholic  solution  of 
a-naphthindole,  and  forms  a  crystalline  mass  which  doas 
give  the  pine-wood  reaction.     It  readily  forms  salts,  anil 
alcoholic  solution  is  coloured  red  dish- violet  by  ferric  chloride. 

Pr:  2-J/e^-o-^AM^W<,C10HffNH(CsH.CHs),  is  »\ 
by  heating  acetone-a-naphthylhydrazone  with  zinc  chloridi 
is  readily  soluble  in  alcohol,  moderately  in  hot  water, 
crystallizes  out  in  slender  needles,  which  have 
characteristic  odour,  melt  at  132°,  and  colour  pice-t 
moistened  with  hydrochloric  acid  bluish -violet.  Its 
acid  solution  is  coloured  cherry-red  by  ferric  chloridt 
yields  on  addition  of  water  a  precipitate  of  the  same  <wW. 
Its  picrate  crystallizes  from  benzene  in  dark-red  needles,  melting 
at  167— 168V 

iV  :  2  : 3-Dimrthyl-a-napktfiin(leic,  C10He.NH.C,(CHJ),,  is  pre- 
pared by  heating  ,8-broraolevulinic  acid,  CHj.CO.CH  Br .('H. 
COOH,  with  w-naphthylamine,  and  separates  out  from  alcolicilk 
solution  in  white  granules  or  small  prisms  which  melt  m  Ufl 
Its  hot  acetic  acid  solution  is  coloured  cherry-red  by  a  tw 
of  ferric  chloride,  and  deep-blue  by  potassium  dichromate.1 

fS-Xaphthylindolc  is  formed  by  heating  the  ethyl  eata  <t 
,3-naphtliylliydrazonepyroracemic  acid  with  zinc  chloride;  lot 
greater  part  of  the  S-naphthindoltcarboxylic  acid  6rst  farrow 
decomposes  at  once,  and  is  therefore  only  obtained  »s » 
by-product,  which  crystallizes  in  slender  lustrous  plates,  melhn 
at  226"  with  evolution  of  carbon  dioxide. 

,3-Naphthindole  is  a  liquid  the  faint  smell  of  which  h« 
none  of  the  indole  characteristics ;  it  boils  above  360°  und« 
atmospheric  pressure  and  at  220°  under  18  mm.,  and  coloW 
pine-wood  bluish-violet  after  moistening  with  hydrochloric  at* 
It  is  converted  by  ferric  chloride  into  complicated  solii 
oxidation  products.  Its  picrate  crystallizes  from  benzene  » 
slender  dark-red  needles. 

Its  constitution  is  represented  by  one  of  the  following  formate 


'\/\_£5>CH 


Sohlieper,  Annalm,  239,  229. 


■■■!'■  has  been  prepared  from  acetone- 
»phthylljydnixone,    and    is  a   thick   yellowish    oily   liquid 

..  fecal  mtell,  boils  at  314— 320°  under  223  mm. 
Kum-,  fend  ■■■■  colouration  with  pine-wood  as  the 

going  compound.     Its  frioratt  crystallizes  in  reddish-brown 
dies,  aim!  melts  at  176*. 
Bptrvmetkyl-P-naphtMiuMr,    CuH10(CHa)N,     is     a     golden- 

i  oiid,  which  has  a  scarcely  perceptible  odour  and 
bat  190—200°  under  20  mm.  pressure.1 

■Dmsthyl-0-iuzpJttkindoU,CloBt,NB.Ci(OKJrWheii 
aaphthylhydrazonelevulinic  acid  is  heated  with  zinc  chloride 
yields  ttothy!-3-iiti pht.lt nt<l<4.itc<t:.<-  add  : 


CBL 


„H-.N' HrzC<^  =  C,0H,<  >C.CIL 

NCH,.CHs.COsH  N  O  * 

OH-COfH 

+  NH3. 

Heparans  from  hot  acetone  in  small  crystals  showing  a  large 

Mber  of  surfaces,  which  have  the  composition  2C,6H13NOK  + 

Ififi,  :oul  lose  acetone  on  heating.     They  are  readily  soluble 

jivringly  in  water,  and  melt  at  210°  with  evolution 

H oxide  and  formation   of  a  light  brown  oil,  which 

iwili  unchanged,  and   then  solidifies  to  a  crystalUne  mass  of 

»ethyl-/3-naphthindole.     This  separates  from  alcoholic  solu- 

*B  on  addition  of  water   in  lustrous  six-sided  tablets,  melts 

loea    not    colour   pine  wood,  ami  forma   a  dark-red 

wit.     Its  acetic   add   solution   is   coloured   blue   by  ferric 

blonde. 

itthf/l-g-naphthindok,  C^H^CH^N,  is  a  light  yellow 
a  a  red  colouration  with  ferric  chloride,  and 
luble  in  acids,1 

:-,-/>i,'t,:tJii/f-/3-)t'tf>/itlriit</t.t.-  is  formed  by  heating  (fi- 
lmic acid,  CH!t.CO.CrIBr.CH,.C02H,  with   £-naph- 
fcylamine,3  and  crystallizes  from  alcohol  in  small  strongly  re- 
ttle  tablets,  which  melt  at  132",  and  become  violet 
It  has  only  a  faint  odour,  and  does   not  readily 
Ittilizr    wiiii     5t«:iin.       Its    concentrated    alcoholic   solution 
i  ml  its  acetic  acid  solution,  on  boil- 


l.'^r™,  236,  174-  *  StBch*,  Amalen,  242,  387. 

'  Wolff,  Bit.  20.  425. 
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ing  with  ferric  chloride,  or  hydrochloric  acid  and  potasnaB 
dichromate,  assumes  a  beautiful  green  colour.  Its  fwufe 
crystallizes  in  dark-brown  lustrous  needles,  melting  at  17! 

The  existence  of  two  dimethyl-/3-naphthindoles  is  readflj 
understood,  but  it  is  not  yet  known  which  is  the  1 : 2  and  whka 
the  2 : 3  compound. 

3702  a-Naphthariwlole,  CjjHgNO.     When  an  alcoholi 
tion  of  glyoxal  sodium  sulphite  and  a-naphthylamiue  is  heattif 
on  the  water-bath,  the  following  reaction  takes  place : 

-OH 

HC< 

I  \S03Na 

cuPt\         ^C.SO^a  +  NaHSOs  +  2H,0. 

The  sodium  a.-'napkthintioimdjiMU  thus  obtained  ft""1 
crystals  which  are  soluble  in  water,  and  have  a  sweet  taste.  On 
warming  the  aqueous  solution  with  concentrated  hydrochloric 
acid  it  yields  a -napht  box  indole : 


I 


c,.h/ 


NH. 

>C.O.SO,Na  +  HO  : 


NCH/ 

The  latter  crystallizes  in  colourless  needles,  melting  at  iVt 
which  are  insoluble  in   boiling  caustic  soda  solution.    Wbei 
sodium  nitrite  is  gradually  added  to  its  warm  solution  in  alcohol 
and  acetic  ax;id,  it  is  converted  into  istmitroso-a-vaphthm^nrfoU 
or  a-naphthisafinm-ime  (compare  Pt.  V.  p.  91). 


,NH. 

c„h /     Vo  or  c„h,<  ya 

I  1 

N.OH  N.OH 

1  Sir.  21,  3S60. 


!.OH 


id    forma   pale-red    needles,  soluble   in  alcohol. 

tfa  tin  and  hydrochloric  acid  it  yields  amido- 

irbich    lii-    not    been    closely   investigated, 

.    with    ferric    chloride   yield.s   a~naphih%tatin, 

N 

\C.OH.       The    latter    crystallizes     in    small    red 

i.  nd  like  isatin  combines  with  acid   alkaline  sulphites, 

■lcohotic  potash  with  a  deep- violet  colouration, 

I)  changes  to  yellow  on  warming.     It  is  distinguished  from 

a  by  the  tact  that  it  does  not  give  a  blue  colouration  with 

■uric  acid  and   benzene  containing  thiophen  (Part  IV.,  p. 

0  pkenylhi/drazo7tf  crystallizes  in  small,  lustrous,  yellowish- 
lates,  which  melt  at  2fi8 — 270",  and  have  the  following 


C.OH 


■HaplUhaxindok.  The  sodium  salt  obtained  by  wanning  an 
c  solution  of  glyoial  sodium  sulphite  and  £-naphthyl- 
a  sandy  powder,  almost  insoluble  in  hot  water.  Boiling 
ic  potash  converts  it  into  potassium  ff-naphthindoUnUphonaU, 
J,S.SOsK.  which  crystallizes  from  hot  water  in  beautiful 
'  plates  having  a  sweet  taste.  The  @-napht/uxeindolt 
bed  from  it  crystallizes  from  alcohol  in  greenish  needles, 
gat  234°.  On  heating  with  baryta-water  at  140—150° 
tields  the  barium  salt  of  amidouaphthylacetic  acid,  Cl0Ha 
1  f  1  ;  the  solution  of  the  free  acid  has  a  strongly 
1  reaction,    and    is    reconverted    into    /9-naphthoxindole    on 

e  warming. 

&-N*phthi*aiiTWj-imr     crystallizes    from     alcohol    in    slender 

*  h-red  needles,  melts  at  about  240°  with  decompositioi 

i   dkalis. 

&-$?apkihiaatin   forms  slender  red   needles,  melting  at  248°, 

« Waves  in  an  analogous  manner  to  the  o-compound.     It 

t  crystallizes  in  beautiful  yellowish-red  plates.' 

1    ilm-kitf,  Btr.  21,  110. 
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ACENAPHTHENE  GROUP. 

2703  Acenapkthene,  or  Peri-ethylejimapTUhalene,  Cjo^C, 
was  first  obtained  by  Berthelot  together  with  other  products 
passing  a  mixture  of  naphthalene  vapour  and  acetylene  thiol 
a  red  hot  tube.1  Later  on  he  found  that  it  occurs  in  coal-t 
It  is  also  formed,  together  with  a  large  quantity  of  naphtha! 
when  the  vapour  of  ethylnaphthalene  is  passed  througi 
porcelain  tube  heated  to  bright  redness,  or  when  it  is  ha 
with  1  molecule  of  bromine  at  180°,  and  the  product  bo: 
with  alcoholic  potash.3 

Cj0fIf.C2H4.Br  =  C10Hfl.C2H.4  +  HBr. 

Behr  and  van  Dorp  found  that  it  yields  naphthalic  acid 
oxidation,  the  exact  constitution  of  which  was  ascertained 
Bamberger  and  Philip  (p.  320).  Hence  the  constitution 
acenaphthene  is  represented  by  the  following  formula  : 

CH2-CH2 


c    c 

HC     C      CH 


HC     C      CH 
HC      CH 

In  order  to  prepare  it,  the  liquid  products  remaining  after 
separation  of  anthracene  from  coal-tar  oil  are  subjected 
fractional  distillation.     From  the  combined  fractions  boiling 

1  Bull.  Soe.  Chim.  7,  275 ;  Ferks,  Ber.  20,  Ml. 

1  Bull.  Soc.  Chim.  8,  245. 

*  Berthelot  and  Bardy,  Annalen,  166,  135. 


l75",  aceuajilitU'iic  separatee  after  some  time  in  flat 
,  winch  are  washed  with  cold  alcohol,  and  recrystallized 
tie  hot  liquid.  It  is  thus  obtained  in  needles  often  over 
in  length,  and  occasionally  in  small  plates.1 
sells  at  103°,*  and  boils  at  277'5°,  its  vapour  having  a  sp. 
5  3n\"  Its  pieratt,  C1ZH10  -f  C«H,(N04aO,  crystallizes  in 
e-red  prisms,  which  melt  at  161—162°,  and  are  sparingly 
••  in  alcohol. 

nhjfdnacena-plifli''>",i'i.,\lu.  is  obtained  by  adding  thin 
of  sodium  to  a  boiling  amy!  alcohol  solution  of  actmaph- 
.  and  forms  a  colourless  thick  oily  liquid  which  has  a. 
y  aromatic  odour,  and  boils  at  249-5°.* 

I  'i^H^j,  is  prepared  by  heating  1  part 
puJlUliilli.  1*25  parts  of  amorphous  phosphorus,  and  5 — 6 

of  hydriodic  acid  (sp.  gr.  l-7)  for  12 — lti  hours  at 
-260°.  It  is  a  liquid  boiling  at  235 — 236°,  and  has  a  re- 
;dilc  sweetish  mouldering  smell.6 

tne,  C'lllH3Br.CiH1,  is  formed  when  bromine  is 
I  to  art  ethereal  solution  of  acenaphthene  ;  it  crystallizes 

alcohol  in  beautiful  tablets,  melting  at  52 — 53°,  and 
i  bromonaphthalic  acid  on  oxidation  with  chromic  acid. 

■  iitilht/Le,  or  DUiydroactiuiphihene  di- 
de,  C1JHliBri,  is  obtained  by  mixing  chloroform  solutions 
rahydroaceuitphtheue  and  bromine  in  a  freezing  mixture. 
rstallizes  from  boiling  benzene  in  thick  glassy  rhombic 
Li.  or  short  strongly  refractive  prisms,  which  are  sparingly 
It-  in  cold,  readily  in  hot  alcohol,  and  melt  at  138°.  On 
ng  with  alcoholic  potash  it  is  converted  into  potassium 
ide  and  aceuaplithene.     In  addition  to  the  dibromide,  a 

bromacenaphthcne,  boiling  at  302 — 307°,  is  also  formed 
?  action  of  bromine  on  tetrahydroacenaphthene.6 

.-flu- in  trtrnirroiiiu/i;  CjjBrjHj.Br^  is  obtained  in 

crystals  when  bromine  is  added  to  a  solution  of  acenaph- 

in  carbon  bisulphide.7 

Tv-actnapfitfitnc,  C^H^NO^C.H,,  is  formed,  together  with 

lowing  compound,  when  nitric  acid  is  added  to  an  acetic 
:  ns  Dorp,  AaioIck,  172,  203. 
1  BoUtf,  -Innofcn,  223,  282. 

I  Qmebs,  AiuutUn,  163,  384. 

*  Bamberger  mid  Lodtcr,  Ber.  20,  3073. 

*  Liobennann  uud  Spiegel,  Btr.  22,  778. 

•  Bmnilwrgt-r  and  LoJter,  Ber.  21,  810. 

•  Blmuauthal.  Ber,  7,  1062. 
I. — PART   VI.  A   A 
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acid  solution  of  acenapbthene,  and  forms  large  yellow  cryRil 
melting  at  101 — 102*,  irhicb  are  soluble  in  light  petrolenmu 
are  converted,  on  beating  with  dilute  nitric  acid,  into  nitro^ 
naphthoquinone  and  nitronaphthalic  acid. 

ZHniiro-aetnapMAm*,  C^H/NO^i.C.H,,  was  first  obtained  I 
Bert  helot ; '  it  is  insoluble  in  light  petroleum,  but  crySaifil 
from  alcohol  or  acetic  acid  in  small  yellow  needles,  which  u 
at  206"  with  carbonization.* 

Amidoaetnapiahtnt,  C^HjCNH^C,!!,,  was  obtained  1 
Quincke  by  the  reduction  of  nitroacenaphthene  with  tin  I 
.hydrochloric  acid  or  ammonium  sulphide,  the  nascent  hydra 
causing  a  furtber  reduction  to  ammonia  and  acenaphthene. 
crystallizes  in  white  needles,  melting  at  108°,  which  bafl 
discoloured  in  the  air.  Its  hydrochloride  is  precipitated  ■ 
aqueous  solution  by  concentrated  hydrochloric  acid  i: 
needles,  and  the  pieratt  separates  from  dilute  aqueous  sold 
in  yellow  crystals. 

ActtylamidoaeenaphthetM,  C(SHv.'S'H.C^liO,  is  formed  ■ 
the  base  is  boiled  with  an  excess  of  acetyl  chloride,  I 
crystallizes  from  alcohol  in  dark-vellow  plates,  melting 
176". 

Diatxlylamidcicennphthene,  C1*H()N(C^Ht<^ IS  obtained  "u 
unusual   manner  by  substituting  acetic   anhydride    for  i 
chloride,  and  crystallizes  from  alcohol  in  pale-brown  s 
melting  at  122". 

Aeenaphthylthiocarbamide,    CSfNH.CjjHJj,    is    obtained 
boiling  the  amido-base  with  carbon  bisulphide,  and  < 
from  toluene  in  yellowish  or  violet  asbestos- like  needles,  i 
melt  at  192°. 

Aeenajththylthiiimrldmide,  CS  :  N.C12Hg,  is  prepared  by  b 
iug  the  mixture  of  amid oacenaph then e  and  carbon  bisulphi 
with  alcoholic  potash,  and  crystallizes  in  lustrous  brown  phi 
which  melt  at  96°. 

Biamidoaceiuiphthtnc,  CioH^NH^jCjHj,  crystallizes  in  a 
white  needles,  which  quickly  undergo  decomposition  i 
blackening ;  its  salts  are  also  very  unstable. 

2704  Accnap/ttht/kni:  or  Peridcrtylaieitaphtludcnt,  C^B^C 
was  prepared  by  Behr  and  van  Dorp  by  passing  the  vapot 
acenaphthene  over  lead  oxide  heated  to  rednes 

1  Bull.  Soe.  Citim,  8,  250. 
1  Quincke,  But.  21,  1484. 
*  Lot.  tit.  ;  Bluraenthal,  Bcr.  7.  101 
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-CH, 


,CH 


!  "'  +  PbO  =  CmH./  ||       +  H,0  +  Pb. 


XCH 


s  readily  soluble  in  alcohol  and  crystallizes  in  yellow  plates 

|UeU.  which  do  not  lose  their  colour  after  repeated  recryis- 

It  melts  at  92 — 93°,  volatilizes  somewhat  at  the 

uary  temperature,  boils  with   decomposition  at  265 — 275°, 

pour  when  more  strongly  heated  carbonizes  with  re- 

t  acenaphthene,  on  which  account  the  vapour  density 

d    not   be  determined.     On  oxidation  with  chromic  acid  it 

U  naphthalic  acid,  and  is  reconverted  into  acenaphthene  by 

action  of  sodium  amalgam  on  its  alcoholic  solution.     Its  pic- 

+  CnH^NO^O,  crystallizes  in  dark-yellow  needles, 

paringly  soluble  in  alcohol,  and  melt  at  201 — 202°. 

■■  niu/r,  (.'10H,.|.CiH.,Br..  crystallizes  from  nhan- 

■  I    or   benzene   in    needles,    melting    at   121 — 123°, 

'    oxidized    by   chromic   acid    to    naphthalic   acid. 

I  Baddy  loses  hydrogen   bromide,  passing  into  the  following 

fcfouud. 

pmnnoi}ui}ihthyh-iu,  CwHe.CjHBr,  is  best  prepared  by  warm- 
uiide  with  alcoholic  potash;   it  is  an  oily  liquid , 

■  ■in poses  on  distillation,  but  yields  a  picrate,  C12H7Br 

I  ►,  crystallizing  in  beautiful  yellow  needles. 
i  (MjHsible  to  remove  a  second  molecule  of  hydrogen 
i:  heating  it  with  alcoholic  potash  at  140°,  acenaph- 
re-formed,  the  alcohol  being  oxidized  to  aldehyde. 

(WyJBr  +  CgH.,0  +  KOH  = 
CI0H,.CIH,  +  C,H40  +  KBr  +  HeO. 

'''"',  CijHjBr.CjHBr,  is  obtained  by  acting 

impound   with   bromine,  and  crystallizes   in 

.  nge-red  plates,  which  do  not  yield  naphthalic  acid, 

bromonaphthalic  acid  on  oxidation. 

ifciiiiiiiirn    j-'  "■_/'■    ■  bromide,  C]3HBBrt,  is  formed  by  adding 

■  ;i  carbon   bisulphide  solution  of  the  di bromide,  and 
■nies  out   in   rosette-shaped  aggregates  of  crystals,  which 

hie   in    alcohol,   and    melt    with    decomposition   at 


wtpktAjflnw  glycol,  C10Hfl.C2H2(OH)s,  is  prepared  by  boil- 
•  moiUboetate  with  caustic  potash  and  methyl  alcohol,  and 
i  cooling  hi  long  needles,  melting  at  204 — 205", 
A  &  2 
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and  sparingly,  soluble  in  cold  alcohol  and  hot  1 
Alkaline  potassium  permanganate  oxidises  it  to  naphthalic 

The  monaceiate,  C10Hc.C2Hi(OH)(OCtH3O),  is  obtains 
boiling  the  bromide  with  acetic  acid  and  potassium  aceU* 
crystallizes  from  alcohol  in  long  slender  needles,  meha 
122 — 122*5°,  and  passes  on  heating  with  acetic  anhydride 
the  diaeetate,  0l^CtBt(OGJELfi)p  melting  at  130°. 

Acenapkthyl  benzoate,  CJE^C^OH^COCyH^O),  is  forme 
the  action  of  silver  benzoate  on  an  ethereal  solution  of 
bromide,  and  crystallizes  in  small  colourless  needles,  metth 
189—190°. 

Acenaphthylenc  ketone,  C12H80,  is  prepared  by  heathy 
glycol  with  sodium  ethylate : 

X2R.OTL  JCHi 

°^<Lok  -  CJ<L +  ■*• 

It  crystallizes  from  alcohol  in  pale-yellow  needles,  melt 
119 — 119*5°,  and  forms  a  phenylhydrazone.1 

1  Swan  and  Cohen,  Joum.  Cheat.  Soe.  1889, 1-  578. 
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,   C,0H4(C.,H3)s.     In    1837,   Laurent  found  that 

tin-  obtained  in  the  destructive  distillation  of  coal  or 

Ktances,  is  fractionated,  a  red  dish -yet  low   product    is 

towards  the  end   of  the  operation.     This  is  more  or 

■■"lid.  and  he  was  able  to  isolate    from  it   two  new  hydro- 

Ms,  one    of  which    he  termed    Ckrysene,   from    its  yellow 

it,  whilst  to  the  other  he  gave  the  name  Pyreite,  believing 

it  is  frequently  obtained  by  the  action  of  fire  on  organic 

gave  to  pyrene  the  formula  C^Hj,;1  Graebe 

wi  however  later  on  that  Laurent's  compound  is  a  mixture, 

chief  constituent  of  which   is  a  hydrocarbon,  C18H10,  for 

lined  the  name  pyreue.* 

<<i'd'T  to  prepare  pyrene,  the  portions  which  pass  over  in 

distillation  of  coal  tar  just  previous  to  the  coking  of  the 

traded  with  carbon  disulphide,  which  dissolves 

pyrene  and  nuoranthene,  C,6H10,  whilst  chrysene  remains 

nd.    After  evaporating  off  the  carbon  bisulphide  the  residue 

itaolved  in  alcohol  and  mixed  with  an  alcoholic  solution  of 

icacid  ;  1 1  i  e  picrates  of  pyrene  and  fluoranthene  crystallize  out, 

are  separated  as  far  as  possible  by  repeated  fractional  crys- 

ttwMi  from  alcohol,  and  reconverted  into  the  hydrocarbons  by 

mii'i.     The   latter  are  also  reerystallized,  again   converted 

the  picrates,  and   the  same   treatment  repeated,  until    at 

ipounda  are  obtained  pure.1 

forms  a  constituent  of  a  by-product  obtained  in 

■ii;_:   tfae  ores  of  mercury  at  Idria,  known  as  "Stuppfett." 

I  p.-  distillation  of  the  ores,  besides  mercury  a  black   plastic 

condensation  chambers.     This  product, 

contains  large  quantities  of  mercury,  which  c 
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only  be  partially  separated  by  mechanical  n 
remaining  behind.    To  obtain  the  last  portions  ol 
"  stapp  "  is  redistilled ;  in  the  condensation  chambers  an  tli 
found  mercury  and    liuely  divided  "stupp," 
partially  crystalline  mass  saturated  with  oil,  to  which  tbe  w 
"  stuppfett "  is  given.    It  is  a  mixture  of  various  substance*,  i 
its  colour  likewise  varies  from  yellow  to  grey isli -green  I 
brown,  tioldschniie.lt  anil  Schmidt  found  in  100  parts  of  "sW 
fett,"  S  parts  of  naphthalene,  C10H8 ;  45  parts  of  plnmwithn; 
cJsm;  ii  p=uts of  fluoranthene.  CI5H10 ;  and  20  para  of  pjn 
OieH10.     In  addition  to  these,  small  quantities  of  the  follow 
compounds  were  obtained  :  chrysene,  ClgH,j;  ant 
methybaaphthalene,  C^t-CHj  ,  ethylnaphtb;d. 
acenaphthene,  CjoH^CjHj  ;  diphenyl,  ClsHl0 ;  dipbenyteMJl 
C^gO ;  and  qninoline  C^N  ,' 

Its  composition  naturally  varies  coaaiderably  ;  thus  Bamba 
and  Philip  obtained  from  10  kilos  of  "  stuppfett 
of  pyrene.     In  order  to  separate  the  latter  thi 
warmed  with   l.i  kilo?  of  alcohol  on  the  water-bath  till  it  1 
melted  to  a  dark  oil,  and  the  mixture  after  repoatadrj  *lwl 
allowed  to  cooL     After  separating  off  the  aloohi 
residue  is  well  pressed,  and  extracted  with   30  kilos  of  '""1 
alcohol,  and  the  impure  pyrene  which  sepanit 
pressed  and  pnriried  by  conversion  into  the  picrate1 

"Stuppfett"  is  no  longer  obtained  in  Idria,  the  nufiefpV 
in  which  it  is  obtained  having  been  given  up  i 

Pyrene  crystallizes  from  benzene  in  beautiful 
symmetric   prisms   or   tablets,    and  melts   at    148 — 149*- 
boils  considerably  above   3(i0°,  is  readily  soluble  in  BtM 
carbon  disulphide,  but  sparingly  in  absolute  all 
of  the  latter  dissolving  1*37  parts  of  pyrene 
parts  at  the  boiling-point.'     Its  characterisi 
O^HjfNOjJjO,  crystallizes  in  long  lustrous  red  net 

'■  trtautith;  2,  1  ;  Goldsdiiuu-dt.  Btr.  10,  2022. 

1  This  subsUnw  ,i[>|H.:ir-  to  have  been  known  t 
"  Nimni  lLis  Ert*,  dawtBB  Herturuu  trvatrat,  wiedu  m  in  darn 
fiudest,  dm  notli  nit  orhirtot,  oder  in  ein  Corpui  gangen  i*t.  a 
ifctntow,  girds  in  Rogpownraer  •ntf  eiu  Stmul 
diuin  Bchleii 
Fewr,  >«j  gi<ht  uiii  wi-unwr  bluwur  Saltl 

■ 
Kbvsn  flligkrit,  nii&sudt  kj  bo1iw«  uli  ,V  n  ■ 
;.   !;,,.  12,  Wis. 
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which  are  sparingly  sol  libit;  in  alcohol,  readily  in  ether 
it  disulphide,  ami  still  more  easily  in  benzene. 

CiBH]fi,  is  formed  by  beating  pyrene  with  an 
ihoapbonu  and  hydriodic  acid  at  200",  and  crystallizes 
urns  or  -needles,  melts  at   127°,  ami   is   readily   soluble 
benzene,  and    boiling  alcohol.     When  its  vapour  is 
rough  a  red-hot  tube  it  is  reconverted  into  pyrene 

li„01,  is  obtained,  together  with  the 
substitution  products,  when  chlorine  is  passed  into  a 
i  solution  of  pyrene,  and  crystallizes  in  long  slender 
golden-yellow  needles,  which  melt  at  118 — 119°.  and 
'  soluble  in  most  of  the  ordinary  solvents.  Its  solution 
aric  acid  has  a  beautiful  violet-blue  fluorescence.1 
acid  it  yields  the  compound  CiaHttCl  +  CSHS 
Crystallizing  in  beautiful   red  needles,  and  melting  at 


c,  CigHgCl,,  crystallizes  in  flat  lustrous  sulphur- 
eedles,  melts  at    154 — 15G°,  and   readily  dissolves  in 
orofonn,  and  benzene,  the  solutions  showing  a  greenish 
It  is  sparingly  soluble  in  cold  alcohol,  but  dissolves 
liquid  with  ;i  blue  fluorescence,  and  on  strongly  warm  - 
t  concentrated  sulphuric  acid  yields  an  intensely  violet- 
orescent  solution.     It  does  not  yield  a  picrate. 

'    is   sparingly   soluble   in  alcohol,  somewhat 
chloroform,  and  melts  at  194 — 196°, 
vrepyrene,  C,flH,Cls,  forms  thin  plastic  matted  aggregates 
i  which  have  a  slightly  yellowish-tinge,  and  melt  at 

'■orcpyrrnt,  C1BH(IC14,  crystallizes  in  long  slender  elastic 
hich  have  a  pale-yellow  colour  and  a  beautiful  silky 
1  melt  above  330°. 

rem  dibromide,  CMHgBr4,  is  obtained  by  the  action 
I  vapour  on  pyrene,  and  crystallizes  from  boiling 
B  in  yellowish  needles,  which  are  almost  insoluble 
fed  benzene  (Oraebe). 

I  ...hLjBrj,  was  prepared  by  Graebe  by  allowing 

>  drop  into  a  carbon  disulphide  solution  of  pyrene. 

s  from  nitrobenzene  in  colourless  needles,  which  are 

oluble   in   alcohol   ami   carbon   disulphide,  and  very 

lenzene. 

uiedl  .ui.l  «,..,i,,j.|,i,  MwuiUh,  4,  -i-. 


FVRENE  DERIVATIVES 


N&ropyrtne,  * ,'1(;tI,1N(  >.„   is    formed    win." 
with  a  mixture  of  equal  volumes  of  nitric  acid  [sp.  gr. 
water,  and  when  an  aqueous  solution    of  potassium 
covered  with  an  ethereal  solution  of  pyrene,  and  v«y 
sulphuric  acid  gradually  added.1     It  is  sparine' 
readily  in  hot  alcohol,  from  which  it  crystalli"- 
prisms,  melting  at  1405 — ISO*0.1 

Dinitropyrent,  C,eH^(NO^a,   is   prepared    bj 
witn  nitric  acid  of  Bp.  gr.  ["45,  and  crystallizes  from  oaetiel 
in  slender  yellow  needles,  which  are  Bparingij  . 
(Graebe). 

Tetranitropyrow,  C^H^NO^,  was  obtained  by  Graph*  by1 
long  continued  boiling  of  pyrene  with  concentrated  nitric* 
It  is  scarcely  soluble  in  alcohol,  sparingly  in  boiling  acetic  a 
from  which  it  crystallizes  iu  lustrous  yellow  plates  or  bt 
needles. 

A)iii.'Iojyyi-f,it,  (.'|liH„NH_.,  is  t'l.nn.-.l    by    i 
with   tin  and   hydrochloric   acid,   and   crystallizes   I 
alcohol  in  lustrous  quadratic  plates,  which   I'mi 
films  with  a  metallic  lustre  on  filter-paper.      I 
and   its   alcoholic    or    acid    solution    shows   a   beautifol 
fluorescence   which   is   intensified   by   dilution.     Thus  if 
sufficient  of  the  solution  to  wet  the  sides  he  placed  in  ;l  fa 
appears  as   though    the    whole   flask    were   of    b 
alcoholic   solution  of   the    hydrochloride,   which  crystallim 
beautiful  needles,  colours  pine-wood  deep-red  (Golds* 

Diamidopyrtne,  C^H^NM^,  is  prepared  by  the  r 
dinitropyrene  with  tin  and  hydrochloric  acid.      Its  hydmtMwit 
forms  slender  yellow   ueedles,   and   readily    undergo 
position  ;  the  free  base  is  also  very  unstable,  but  it^- 
even  a  more  intense  blue  fluorescence  than  th 

PyrenesulpJumic  acid,  C^H^SO,!!,   is   obtained   by   heatinj 
pyrenedisulpbonic   acid.      After  the  melt  has  assumed  n  w 
colour,  the  heating  is  continued  for  a  few  minutes,  and  the  uiW 
then  added  to  dilute  sulphuric  acid.   Potcusitt 
CMH0.SOSH  +  H20,  separates  out, 
in  microscopic  needles. 

Pyreiudimlphonic  arid,  CwHg(SO  :  l.y  warmnf 

pyrene  with    concentrated  sulphuric  acid.     From    " 
the  lead  salt  is'prepared,  and   its   solution   decomp 
itniedt,  Moiuitth.  g,  580.  ''  Hintx,  r- 


luretted  hydrogen.  On  evaporating  the  filtrate  a  green 
■  mass  is  obtained,  which  dissolves  in  water  with  a  green 
i,  the  solution  showing  a  green  fluorescence.  The  potassium 
C1BHg(SOaK).j,  is  precipitated  from  its  aqueous  solution  by 
iol  as  a  pale  yellow  powder  containing  water,  and  consisting 
icroscopic  prisms  (Goldachmiedt  and  Wegscheider). 
9j  PjrreruquinoiLc,  CjgHgOj,  waa  obtained  by  Graebe  by  the 
D  of  chromium  trioxide  on  a  hot  acetic  acid  solution  of 
ne.  It  is  best  prepared  in  the  following  manner  :  1 0  grams  of 
|T-powdered  pyrene  are  carefully  warmed  with  15  grams  of 
wkttZD  djchromate  and  110  grams  of  sulphuric  acid  diluted 
four  times  its  volume  of  water,  the  heating  being  continued 
Eter  the  somewhat  vigorous  evolution  of  carbon 
ide  has  moderated.  The  red  powder  which  separates  out  is 
!il  repeatedly  digested  with  sodium  carbonate 
lion  at  50°  to  remove  the  anhydride  of  pyienic  acid,  which 
i  tlie  reaction.  The  residue  is  then  repeatedly 
ifibnd  from  boiling  acetic  acid,  with  addition  of  animal 
dial,  until  it  is  found  on  microscopic  examination  to  be  free 
pyrene.1 

■jBjMqoinone  forms  pale  brick-red  lustrous  needles,  which 
earcely  soluble  in  alcohol,  ether,  chloroform,  and  benzene, 
readily  in  hot  acetic  acid  and  nitrobenzene,  and  also  in 
ions  of  acid  sodium  sulphite.  It  melts  at  282°,  becoming 
v  it  the  Bame  time,  and  sublimes  on  careful  heating  in  dark- 
■vith  a  green  metallic  lustre,  or  in  purple-red 
htJ  needles.  When  a  drop  of  aqueous  caustic  soda  ia  added 
-  ifeoholic  solution,  the  latter  assumes  a  beautiful  bordeaux- 
fifcur,  which  does  not  disappear  on  shaking  in  the  air:  it 
it-n-fore  not  an  ortho-dike  tone,  as  the  colouration  given  by 
ibert  of  the  latter  group  is  not  permanent  in  the  presence 
n.;  A  further  proof  of  this  is  that  it  yields  no  quinoxaline 
toluene  (Part  III.,  p.  73).  On  heating  with  zinc 
hi  :■  current  of  hydrogen  it  is  again  reduced  to  pyrene. 

<-'„,H8{OH)i  is  formed   by  wanning  the  quinoue 

i  ammonia   and    zinc    dust,    a  yellow  solution  being  thus 

b  (prickly  becomes  red   in  the  air.     When  the 

tion  ia  filtered  in  absence  of  air  and  allowed  to  drop  into 

1  hydrochloric    acid,    pyrenequinol    separates    as  a  yellow 

,  which  dissolves  in  alcohol  with  a  dark- 

1  rapidly  oxidizes  in  the  air. 

l,  Xonauli.  4,  309 ;  BflmWger  and  Philip,  Annul**,  240, 
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Diauiytpyrenequinol,  C^H^O.CjHjO)^  is  formed  by 
pyrenequinol  with  acetic  anhydride  and  Bods 
separates  on  evaporating  its  benzene   solo: 
crystalline  powder,  melting  at  166—167"  ■'<  lol 

Pyrenic  acid,  C,sH(lO(COsH)s,i!i  formed  by  the  ftut  I. 
of  pyremequ  inane  with  potassium  dichromate  and  sulphuric  Ktl 

CuHgO,  +  50  =  CjjHjOj  +  ( « >,. 
It  is   precipitated  from    its  alkaline   solutions   by  liyilr 
acid  in  beautiful  pale-yellow  plates,  which  blacken  ■ 
part  of  the  compound  subliming  as  anhydride.     It 
soluble    in    alcohol,    more    readily    in    boil  in  a 
acetone;   it   is   also   dissolved   by   sulphuric  acid,  fo 
orange-red  solution,  and  separates  on  addition  of  water  in  [» 
yellow  flakes.     When  dissolved  in  dilute  caustic  soda,  am!  tin 
mixed  with  a  concentrated  solution  of  the  latter 
is  precipitated  in  beautiful  golden-yellow  plates. 

Barium  pyrcnate,  C^HgOfCOjjBa  +  HjO,  is  a  vo!umiti« 
ochre-yellow  precipitate,  which  becomes  anhydrous  al 

Pyrenic  anhydride,  C19HflO(CO)tO,  is  best  prepared  by  boiliog 
the  acid  with  acetic  acid,  and  crystallizes  out  on  cooling  io  f4*t 
lustrous    golden-yetlow    prisms.     On   oxidation   with  alltaatf 
potassium    permanganate    it   yields    naphthalenetet;.' 
acid.  C10H,(COSH),  {p.  336). 

Pyrenimitk,  C13HaO(CO)2NH,  is  formed  by  ditto 
acid  in  ammonia,  and  quickly  separates  out  in  beautiful 
ing  yellow  plates. 

Phcnylhydrazoncpyrenic  add,  CwHg(C :  N .NHC,  i  i 
+  2H,0,  separates  out  when  solutions  of  sodium  pj  r 
phenylhydrazine  hydrochloride  are  mixed.  It  crys! 
brasa-yellow  lustrous  plates,  which  on  drying  assume  n 
bronze  lustre. 

The  formation  of  this  compound  shows  that  in 
two  carboxyl  groups,  pyrenic  acid  contains  a  carb- 
which   is  further   confinned   by   the  fact   that    by 
hydrochloride  also  forms  an  oxime  when  mixed  with  I 
sixiiuru  pyrenate.    Ort,iii<i..pif,rnw  m-U, i..',, H„(C  :  N.Ol 
crystallizes  in  yellow,  glistening  plates. 

Pyreneketone,  CI9H8(CO),  is  formed  when  barium  pj 
heated  with  a  little  slaked  lime  : 

CuH^COXCOgH),  =  C.JIA'O1   I 
It  crystallizes    from   alcohol    in  large  yellow    instruct    b«dt* 

melts    lit     1  i'l  .    i.-:    ..|';iri.i-.' 


PVKEN'EKETOXE 


■  ilty  in  steam.      When  it  is  dissolved  in  a  freshly- 

lution  of  ackl  sodium  sulphite,  thick,  white  lustrous 

nnu  separate  after  a  time,  which  are  decomposed  by  adds 

M)  separation  of  the  ketone.     It  does  not  reduce  ammoniacal 

ftvet  solution,  or  redden  fucli  sine -sulphurous  acid,  and  is  there- 

■    aldehyde.     It  dissolves  iu  fuming  hydrochloric  acid, 

purple-red  solution,  from  which  the  ketone  is  repre- 

i|n*:ii.-d  by  the  addition  of  water. 

it  ion  with  [«>tassium  permanganate  it  yields  naphtbalic 

cid  or  i.  iphthaleneperidicsrboiylic  acid  (p.  320) ;  the  f'ormatior 

tf  the  latter  compound,  as  well  as  that  of  naphthalenetetra- 

sssrboxylie    acid    from    pyrenic   acid,    proves    that    pyrene    is   a 

of    naphthalene.       The    latter    acid    is    probably    a 

rivative,  the  ear  boxy  1  groups  occupying  the  positions 

I     4 .  4'  :  1',  whence  it  follows  that  pyrene  and  pyre nequi none 

Knut  contains  four  carbon  atoms  in  these  positions.     As  pyrene- 

q nm "D i'  is  not  an  o-diketone,  its  constitution  must  be  repre- 

^    one  of  the  following  formula?  : 

CO 

HC— CH 
I         I 
C      C 


HC      C      CH 

I       II       I 
HC      C      CH 


c    c 

HC — CH 
CO 
be  correct,  pyrene  will  then  be  represented  by  one  of 

Dip  tope  ay  lnaplitb  ileoe. 


Dftdnathtaj  Inuihtlialene. 
CH. 

>CH  ^OH 

ch/ 

<-„»,  C,„H,     | 

CH,  'CH. 

>CH  >CH 

ill  CH^ 
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The  facts  above-mentioned  do  not  suffice  to  decide 

these  formulae,  but  Jahoda 1  has  since  found  that  when 

pyrene  is  heated  with  glycerol,  sulphuric  acid,  and  nitrol 

it  is  converted  into  pyrenoline,  C19HnN,  which  contains 

following  group : 

CH 


/ 

C 


— c 


\ 


N 


\ 

CH 

I 

CH 

/ 


This  can  only  be  formed  if  amidopyrene  contains  the  group 
-  HGzrC.NHj,  i.e.  if  pyrene  contains  the  group  —  HCrrCH-; 
hence  the  constitution  of  the  latter  is  represented  by  the  second 
of  the  formula;  given  above,  and  that  of  amidopyrene  by  one  of 
the  following : 


ClOH4 


NHS 
CH 


CH^ 

I 
CH. 

>CH 

C^—NH, 


CH 

i 

;ch 

CH 


\c.NH, 


!CH^ 


The  other  derivatives  have  therefore  the  following  constitu- 


tion : 


Pyrenie  Acid. 

HO.COx  /CH. 


ho.cq/ 


C10H4 


^co/ 


CH 


Pyreneketone. 

/CH 
Ci0H6X         \CH. 


Pyremcarhoxylic  acid,  0^11^.00211,  is  formed  when  the  nitrile 
is  fused  with  caustic  potash  and  a  little  water,  and  separates  on 
addition  of  dilute  sulphuric  acid  to  the  alkaline  solution  as  an 
opalescent  gelatinous  precipitate.  When  its  solution  in  a 
mixture  of  alcohol  and  ether  is  allowed  to  evaporate  it  separates 
in  yellow  nodules,  which  melt  at  267°,  and  are  readily  soluble 
in  absolute  alcohol.  On  carefully  warming  it  sublimes  in  long 
needles,  but  when  quickly  heated  partially  decomposes  into 
carbon  dioxide  and  pyrene,  a  reaction  which  becomes  complete 
in  presence  of  lime. 

1  MonatsK  9,  442. 
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tcarbonitrile  or  Pyrene  cyanide,  C16Hg.CN,  is  prepared 
ting  potassium  pyrenedisulphonate  with  anhydrous 
m  ferrocyanide  and  iron  filings.  It  crystallizes  from 
acetic  acid,  and  benzene  in  white  or  more  or  Jess 
i-coloured  needles,  which  melt  at  149 — 150°.  All  its 
3  show  a  green  fluorescence. 

Icrate,  2C16H9.CN  +  CgHgfNO^O,  crystallizes  in  brick- 
iles,  melting  at  133 — 134°,  which  are  resolved  into  their 
ents  by  hot  water  and  cold  alcohol, 
e  preparation  of  this  nitrile,  that  of  pyrenedicarboxylic 
dso  obtained  in  small  quantity  ;  it  is  a  yellow  granular 
which,  like  the  corresponding  acid,  melts  above  3000.1 

1  Goldschmiedt  and  Wegscheider,  Monatsh.  4,  252.  • 


DIPHENYL   GROUP. 

8708  Dipkenyl,  CleH10,  was  first  obtained  by  Fittig  by 
with  sodium  on  bromobenzene  diluted  with  an  equal  vohuiwtf 
ether.1  He  then  found  that  it  is  not  necessary  t<>  prejwre  pffl 
bromobenzene,  and  proceeded  as  follows :  a  mixture  of  eq«J 
molecular  proportions  of  bromine  and  benzene  was  allowal  W 
remain  in  diffused  daylight,  as  long  as  hydrogen  bromide  nt 
evolved,  the  latter  being  collected  in  water.  Aft« 
fourteen  days,  the  free  bromine  was  removed  by  catistic  saK 
and  the  mixture  of  bromobenzene  and  benzene  washed  *ith 
water,  dried  by  calcium  chloride,  fractionated,  and  then  ht*\ti 
with  sodium.2 

Berthelot  then  found  that  it  is  also  formed  when  bona* 
vapour  is  passed  through  a  red-hot  iron  tube  filled  with  brc-km 
glass.8 

2C„Hfl  =  CflHfi.CHHs  +  H.. 

Bronner   observed    its    formation    in   small    quanl 
benzoic  acid  is  distilled  with  lime,  and  pointed  out  that  it  ** 
probably  frequently  formed  as  a  decomposition  product  togetlm 
with  benzene.*  Thus  Laurent  and  Chancel,  in  passing  ■: 
benzoate  over  heated  baryta,  obtained  besides  beni 
crystalline  hydrocarbon,  which  was  also  formed,  tog> 
benzophenone,  by  the  distillation  of  caldui 
hydrocarbon  was  doubtless  diphenyl.as  was  also  the  "n 
thalene"    obtained    by    Pelletier    and     Walter,    toget] 
benzene  and  other  hydrocarbons,  by  the  distillation 
from  Pimis  maritima'  (Pt,  IV.,  p.  3).     Bronner  the  ■ 

-,  121,  381, 

b,  ]42,  E52.  •  AnnaUn,  131.  SO. 

1,  72,  KV  i  80,  2S5 
'  .1™,  (Mm.  «J*  67,  389;  Pegy.  Jim, 


ld«l  that  diphenyl  must  be  present  in  coal  tar.  an  assumption 
ticL  was  proved  by  Fittig  and  Buchner,1  and  by  Schultz.* 
Its  formation,  together  with   benzene,  by  heating  phthahc 
hydride  with  lime,3  or  phenol  with  potassium,'  may  he  readily 
■derstood.     It  is  also  formed  in  quantity  by  passing  a  mixture 

rne  and  stannic  chloride  through  a  red-hot  tube  :6 
2 


2C8HB  +  SnCl,  =  C„H10  +  2HCI  +  SnClj. 


It  is  best  and  most  simply  prepared  by  Bertlielot's  method,"  in 
"lich  sinall  quantities  of  acetylene,  di  phe  i  iylbi:]iiseiK',i  aodipheuyl- 
«tuene  and  other  hydrocarbons,  together  with  free  hydrogen 
fel  carbon,  are  also  obtained.'     Liiddens  recommends  passing  a 

t  benzene  vapour  and  carbon  dioxide  through  an  iron 
with  pumice-stone,  and  heated  to  a  bright-red  heat, 

ion  with  carbon  dioxide  lessening  the  formation  of 
•rbon  ami   hydrogen.     The  product  is  returned  to  the  dis- 

:  isk,  two-thirds  again  distilled  over,  and  this  process 
treated  several  times,  the  product  being  finally  heated  on  the 
WkT-bath,  and  the  diphenyl  driven  over  with  steam.8 

ng   to  Schmidt  and  Schultz,  the  following  process  is 

ible.  An  iron  tul>e,  heated  in  an  inclined  combustion 
irn&ce.  has  at  the  upper  end  a  separating  funnel,  from  which 

may  be    slowly  dropped  at  the   rate  of  20  drops  per 

the  funnel  also  forms  a  safety  tube.     The  lower  end 

f  the  tube  is  connected  with  a  flask,  which  is  heated  in  the 

toter-hath.  where  the  diphenyl  condenses,  whilst  the  benzene 

»{«iur  passes  on  to  a  condenser,  the  condensed  liquid  retaining 

hi  nyl   which   is   carried  along   by  the   acetylene   and 

.  P  irmed  in  the  reaction.8 

■  preparation  of  large  quantities  of  diphenyl  the 
'ppnmlus  of  La  Coste  and  Sorger  (Fig.  1)  is  employed,  which 
Anrs  the  benzene  vapour  to  he  continuously  kept  at  a  red  heat 
M  leveraJ  weeks,  and  may  he  suitably  employed  for  other  similar 


1  fitr.  8,  22.  *  Btr.  17,  1203. 

•  AnndiiiU  ni»l  Bcault*,  Aiuudtn,  196,  48. 

•  Chrij.toiu.nopi,  Btr.  9,  S3. 

•  Arorilfim,  Btr.  9,  1893  :  W.  Smith,  Btr.  17,  722. 

I  Iloobnat,  stnnalcn,  172,  10S. 
'  Brrtlitlot,  lot.  c-if,  ;  S'.-hniidi  »ml  Sv'lwlt*,  Annalcn,  203,  118. 
1  Brr.  B,  *70.  *  Atuuilcn,  203,  JOS. 

»  Antudm,  230,  1- 


A  bolt-hpji.d  of  6 — 8  litres  capacil 
and  heated  by  means  of  a  gas-stove  covered 
of  wire   gauze.      The  bolt-head    is  closed    by 
i&dia-rubber  stopper.    Through  one  of  the 
leaden  tube  cut  off  obliquely,  the  upper  portioi 
a  X  joint  with  a  wider  tube  of  the 
operation  the  lower  end  of  the  latter  is  closed  by 
Burrotmded  by  an  india-rubber  ring,  whilst   tl 
soldered  to  an  iron  tube,  which  is  heated  to  a  brigl 
in  an  inclined  furnace.     The  upper  portion  of  the 
bent  downwards,  and  soldered  to  a  tube  connected  wjt  1i  .1 1 
cylinder  30  cm.  in  length  and  (i  em.  in  diameter.    Ti<  pieffl 
joint  being  melted,  tin.'  portion  of  the  iron  tube  bt-ti 


furnace  and  the  condenser   is  kept  co 

from  the  condenser  to  pour  over  it.     The   I. 

an  outlet  near  the  top  leading  to  a  reflux  condenser,  from  Ae 

top  of  which  a  tube  passes  downwards  to  a  flaak  ball 

water,  serviug  as  an  outlet  for  the  giise*  t-irn,,!  n   il,i 

To  the  bottom  of  the  cylinder  a  narrow 

70  cm.  in  length  is  attached,  and   connects 

to  a  similar  tube  which  conveys  tl  roducts  1*4 

to    the    distillation    flask.      The     b  thus   pa 

continuously    through    the    heated    Inks    whilst    ill 

accumiilni 

empty  safety  flask. 

take  place,  aa  if  ;'■ 


dallatjoD  Bask  simply  pt*ss  into  the  safety  flask. 
the  bolt-head  are  collected  from  time  to  time 
distilled ;  after  removal  of  the  benzene,  the  diphenyl, 
wl  the  yteH  is  very  satisfactory,  only  contains  slight 
..ln.r  boiling  products,  and  is  pure  enough  for 
ay  purposes  after  a  single  distillation, 
ihenyl  may  also  be  obtained  from  aniline  by  diazotizing, 
Sding  C:  i  -i-  alcohol  and  then  gradually  copper  powder, 
g  vigorously  during  the  operation,  allowing  to  stand  for 
nr.  and  distilling  with  steam.  As  soon  as  the  distillate 
i  .-i. lid  precipitate  with  water  it  is  collected  until  no  more 
Is  of  diphenyl  pass  over,  the  yield  being  about  22  per  cent. 
ce  of  copper,  zinc  dust  or  iron  powder  may  be  employed.1 
nyl  is  also  one  of  the  products  of  the  iiction  of  stannous 
e  on  diazobenzene  chloride.* 

)iphenyl  is  readly  soluble  in  hot  alcohol  and  ether,  less 

!  cold   liquids,  and   crystallizes  in   large  transparent, 

rittle  plates  or  monosymmetric  tablets,5  which  have 

,  1*165,     It   has  a   pleasant   though  peculiar  odour, 

70" 5°,    and    boils    at    254°,    yielding    a    vapour    of 

s  not  attacked  by  dilute  nitric  acid,  or  by  dilute  sulphuric 
md  potassium  dichromate  (Fittig),  but  is  converted  by 
ium  trioxide  in  acetic  acid  solution  into  benzoic  acid. 
of  its  substitution  products  yield  substituted  benzoic 
on  similar  treatment,  and  the  reaction  is  employed  for 
uning  their  constitution. 

listinguish  the  numerous  substitution  products  of  diphenyl 
rbon  atoms  are  numbered  in  the  following  manner : 

2    3 


•  frequently  termed    also  ortho-  meta-  and   para-com- 
b  leads  in  many  cases  to  a  good  deal  of  confusion, 
rubers  will  therefore  be  here  employed  throughout. 


1  Galtannann  ami  Ehrbirdt,  Ber.  23.  122*3. 

1  Cnlm.nn  and  dmiorowsky,  /.  ft\  Chtm.  II.  40,  I 

*  Bo-Wig,  AON*.  Knulallo,}.  3,  411. 

" .  and  Scbu'tz,  Aanakn,  203,  133. 
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By  the  action  of  chlorine  on  diphenyl  two  monochlorodiphe 
are  obtained,  one  of  which  yields  on  oxidation  j>-chlorobea 
acid,  and  the  other  o-chlorobenzoic  acid ;  they  have  there 
the  following  constitutional  formulae  : 

4-ChlorodiphenyL  2-ChlorodiphenyL 

ci 


On  further  treatment  with  chlorine  a  dichlorodiphenji 
obtained  which  likewise  yields  ^-chlorobenzoic  acid  on  oxidati 
and  would  therefore  appear  to  be  a  2 : 4-compound.  Thi 
however  not  the  case,  as  it  is  also  obtained  by  the  diazo-react 
from  4  : 4'-diamidodiphenyl : 


NH,. 


The  constitution  of  the  diamido  derivative  is  shown  by 
fact  that  it  is  formed  by  the  reduction  of  the  4 : 4'-dini1 
compound.  The  latter  may  be  converted  into  nitrami 
diphenyl,  C^H^NO^NHj,  and  this  into  nitrobromodiphe 
C12H8(N02)Br,  which  on  oxidation  yields  a  mixture  of  p-iti 
benzoic  acid  and  j9-bromobenzoic  acid. 

By  the  action  of  nitric  acid,  diphenyl  yields  first  a  mill 
of  two  mononitro-compounds,  one  of  which  is  converted 
oxidation  into  ^-nitrobenzoic  acid,  whilst  the  second  is  o 
pletely  oxidized  by  chromic  acid,  a  reaction  characteristic 
ortho-compounds.  That  the  nitro-group  does  really  occupy 
position  2-,  is  shown  by  the  fact  that,  if  the  nitro-group 
replaced  by  bromine,  a  bromodiphenyl  is  formed  which 
oxidation  yields  o-bromobenzoic  acid.  Of  the  two  mononi 
diphenyls,  the  first  yields  the  4  : 4'-compound  on  further  nitrat 
whereas  the  second  forms  a  dinitrodiphenyl,  which  on  oxidat 
is  converted  into  jtf-nitrobenzoic  acid,  and  has  therefore 
constitution  : 

NO, 

no/- Y-/    \ 

2\_/  \_/ 

The  constitution  of  the  other  diphenyl  derivatives  has  ba 
determined  in  a  similar  manner. 


CHLORODIPHENYL 

■    ( ',.,11...,  is  obtained  by  the  action  of  alcoholic 

ihydrodiphenyl    dibroniide,   and    forms  an  oily 

u  a  smell   resembling   diphenyl,   and   boils  at 

Ltke   all    partially   hydrogen  ized   aromatic  hydro- 

b  dibromide  which  evolves  hydrogen  bromide 

atiug.    ami    is    converted     into     hydrogen     bromide    and 

coholio  potash.1 

MM,   is    prepared    by   the   action   of 
!  i  boiling  solution  of  diphenyl  in  amyl  alcohol.     It 
:lm:k  liquid,  has  a  faint  smell  resembling  diphenyl, 
s  at  244K°  (71fi  mm.),  diphenyl  under  the  same  pressure 
;  at  232  <r.' 

romide,    (l1.;H,)Br_1I  is  formed   when   : 

t  chloroform  solution  of  the  calculated  quantity  of  bromine 

nl;ir  solution  of  the  foregoing  compound  cooled 

i  ice   and    salt.     It   is   a  heavy   yellow  oily  liquid,  which 

■  hydrogen  bromide  on  gently  wanning. 

■viiphr.n.yl.  (iitiromulc,  ClsH!3Br3,  is  formed  when 

e  the  above  quantity  of  bromine  is  taken,  and  crystallizes 

I  a  mixture   of  boiling  alcohol   and  benzene   in   refractive 

,  rhombic  tablets,  which  are  sparingly  soluble  in  alcohol 

sr,  and  melt  at  134°.     It  is  converted  by  alcoholic  potash 

tUkjfdrodiphenyl,  C^H^Hr,  a.  yellow  oil  which  splits  up 

t«fly  «»n  distillation  into  hydrogen  bromide  and  diphenyl. 

n  bines   with  bromine,  forming  hromodikydrodipkenyl  di- 

I  .i -,.  which    readily    decomposes    into   hydrogen 

■  romodiphenyl. 


M.OGEN  SUBSTITUTION  PRODUCTS  OF 
DIPHENYL. 


acts   on    the   fused    hydrocarbou   with 
•  ■ii  addition  of  antimony  pcntacldoride  two 
McfeJorodrphenyld  and  a  dichlorodiphenyl  are  obtained. 

crystallizes    in     beautiful    roouo- 

...nunids,  meltft  at  34°,  and  boils  at  267 — 268°.     It 

■  far  in  hot  water,  and  is  also  readily 

1  Runtwrger  ud  Lodter,  Brr.  21,  836. 

'  Buotwrgcr  ud  I.ii.U.i.    Bee.  20,  3073. 
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soluble    in   light   petroleum.     Chromium   trioxide  c 
acetic  acid  solution  into  o-chlorobenzoic  acid.1 

4-Chlorodijtkenyl,  C^B^Cl,  was  first,  obtained  by  ' 
the  action  of  phosphorus  pentachloride  ou  4-hydin 
and  crystallizes  from  alcohol  or  light  petrolenn 
melt  ut  75°.  and  evolve  ail  odour  resembling  di 
on  warming.  It  is  somewhat  less  soluble  in  '. 
ortho-compound,  boils  at  282°,  and  is  oxidized  by  C 
trioxide  to  71-chlorobenzoic  acid. 

4 :  i'-IHcidorodiphenyl,  C1.C6H4.CBH,C1,  « 1  • 
from  tetrazodi  phenyl  platinocbloride  by  the  actum  at 
is  also  formed,  together  with  benzene,  dipht 
diphenyl,  when  the  vapour  of  chlorobenzcne  is  1 
a  red-hot  tube,*  by  acting  on  diphenyl  with  chlorine  ir 
of   iodine,    and  also  by    treating  4  :  4'-dihydroxydipli* 
phosphorus  pentachloride/'     It  crystallizes  from  hot  a 
small   needles  or  lustrous  prisms,  melts  at  14H°. 
and  is  oxidized  by  chromic  acid  to  p-chlorobenzoic  a 

Pentachloriilip/inu/t,  C,*HsCle,  is  prepared 
foregoing  compound  and  other  products,  by  the  BCtiffl 
phorus  peutachloride  on  dihydroxydi phenyl,  and  is  a  h 
substance  which  melts  at  179°,  sublimes  in   long  t 
boils  much  higher  than  360°, 

J'rtxhloridiiihi-iiy!,  C,gClin,  is  formed  by  th< 
iuation  of  diphenyl  or  ditolyl  in  presence  of  J. ■ : 
chloride,7  or  by  heating  diphenyl  or  pheuauthrene  i)ui 
an   excess    of  antimony  chloride    to    3fi0".s     It    1 
tablets  or  prisms,  which  do  not  melt  at  270 
verted  into  perchlorobenzcne  on  further  beating  with  *i 
chloride,  but  remain  unaltered, 

2-Srtrmodipheni/l,  CjgH^Br,  is  obtained  fro 
by  the  diazo- reaction,  and  is  an   oily   liquid,  which  1 
resembling  that  of  oranges,  boils  at  286—298*,  and  > 
by  chromium  trioxide  in  acetic  acid  solution  to  />Am 
acid.* 

4>-£rwno</ij</ii!,i/I,t  ■1,,li„I-'.r.  is  Conned,  together  with  il 
ing  compound,  when  bromine  is  added  to  a  00 

.tmuilrn,  189,  174.  '  .-fnn.u. 

'  Jahrab.  1886,  463-  '   KlU<«. 

107.  '  Kuoir.  a 

7  M-Ti  uitl  Woitli,  tin.  12,  677  ;  Welwr  n.i.l  ■■;.. 

.  -Ih,  fltr.  16,  KS89. 
'  S.liulti,  SofcSlUt,  Ud  StnMf,  ,f.i*a?«.  H 
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in  twice  its  weight  of  carbon  disulphide,  and  the 
allowed  to  stand  till  no  more  hydrogen  bromide  is 
It  crystallizes  from  hot  water  in  plates,  molting  at 
i  a  pleasant  odour,  especially  on  warming,  also  re- 
oranges.  It  boils  at  310°,  and  yields  ^-bromobenzoie 
nidation.1 

Kbromodiphcnyl,  C,H1Br.C8H4Br,  is  a  very  characteristic 
,  which  was  prepared  by  Fittig  by  triturating  diphenyl 
tinder  water*  whilst  Griess  prepared  it  from 
ddodi phenyl  by  the  diazo-reaction.  It  is  insoluble  in 
igly  soluble  in  hot  alcohol,  and  crystallizes  from  benzene 
■no nosym metric  prisms,8  which  melt  at  164°,  are  very 
and  have  a  strong  diamond  lustre.  According  to 
and  Thomson,  when  it  is  crystallized  from  carbon 
i,  beautiful  octohedra  are  obtained  together  with  the 
These  have  the  same  melting-point,  but  are  less 
luble  in  a  mixture  of  alchohol  and  ether* 
ibromophenyl  boils  at  355 — 360°,  its  vapour  smelling 
i ;  chromic  acid  converts  it  into  ;i-broniobi_*uzoic  acid.6 
liphtnyl,  O^H^Br.O^H^Br,,,  was  obtained  by  Carnelley 
from  diphenyl  by  (he  action  of  an  excess  of 
It  is  very  sparingly  .soluble  in  alcohol,  crystallizes 
needles,  melts  at  90°,  and  also  yields  71-brnmobenzoic 
iation. 

'if/I,  C^HjI.C^H^I,  was  obtained  by  Schmidt 

z  by  means  of  the  diazo -reaction  from  4  : 4'-diamido- 

It  tonus  yellow  plates  melting  at    202°.  sparingly 

<■■>],].   readily  in    hot  acetic  acid,  and   on  oxidation 

tdobenxoic  acid, 

phenyl,  CjH^F.C^H^F,  is  obtained  in  a  similar 
the  fluo-derivatives  of  benzene  (Part  III.,  p.  100). 
or  4  : 4'-diamidodiphenyl,  is  converted  into  a  tetrazo- 
,  which  on  addition  of  piperidine  yields  di]>henyltetra20- 
crystallizing  in  needles.  When  this  is  covered  with 
lnoric  acid  and  gently  warmed,  the  following 
es  place  : 


scpu 


-I-  4HF 


'nito&B,  174,  20". 

dmmmkn,  203.  12  - 
mofen,  174.  216. 


m\_         +  2C5Hll)NH.HF-t-2N,. 
C0H,F 

-  Annalen.  132,  201. 

*  Jount.  Chtm.  Sac  1685,  i-  586. 
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Dirt  uodi  phenyl  crystallises  well,  is 
and  ether,  melts  at  88 — 8!)°,  and  boils  at  25  I 


Nitro-Scbstitution  Pkoducts  of  Dira 

2711   2-NHrodiphen.yl,    Ctflv'SOv   is   forae 

15  grams  of  dipbenyl  in  6(1  grams  of  hot  acetic  arid,  antl  «h 

cooling  to  GO5  adding  :i    mixture   of  48  gram 

acid  mixed  with  an  equal  quantity  of  b 

ture   of  the   latter  being  30°.     A  slight  evotiu. 

place,   which    is  moderated  by   cooling.     When   thy  soluti* 

cold,  the  4-derivative,  which  is  formed  simultai 

out  and  is  removed,  water  being  then  added  b 

loug  as  a  crystalline  precipitate  is  formed.      On   further  U$ 

of  water  an  oil  separates,  which   is  dissolved   in  bafinglM 

on  cooling  4-nitrodi phenyl  again  separates  out,  and  the  root! 

liquor   on    evaporation    over    sulphuric    acid    deposits  own] 

crystals  of  the  2-derivative,    which    are    purified   bj    MOM 

lizatiou.1     It  forms  thin  plates,  or  Uriel 

at  37°.  boils  at  about  320°  (Schultz,  Schmidt,  and  Etaf 

and  is  only  attacked  with  great  difficulty  by  1 

but  is  then  completely  oxidized. 

i-A'iirixli/'liriii//,  CjjHjj.NOj,  is  obtained   by    I 
dipbenyl  with  4  parts  of  concentrated  nitric  acid  and  10  f 
of  acetic  acid,  or  by  pouring  3  parts  of  concent 
on  to  2  parts  of  the  finely -divided  hydrocarbon,  and  after  I 
days  washing  the  product  with  water,  distilling  with  steal 
remove  unaltered  dipbenyl,  ami  recrvBtalliztng  the  resiuVI 
alcohol.3     It  may  further  be  prepared  by  ili.ssulvii 
in    8    parts   of   acetic  acid,    gradually   adding  about  the   f 
quantity  of  concentrated   nitric   acid   diluted    with    II    p*!< 
acetic  acid,  and  precipitating  the  pale-yellow  solution  wttli  wo 
It    crystallizes    from    hot    alcohol    in 
melts  at    113°,  boils  at  340°,  and    is  convert 
triorido  into  j)-nit robe tizciie  acid. 

2  :  2'-J'iiiiho>/rj'Iirnt/t  is  jimj jm 
2  :2'-dinitrobenziilirn.'  (p.  KK.)  by  e 
It  crystallizes  from  alcohol  in  straw-) 

'  WauV'h.  Annates  235,  2BS  ;    v.  i     Anmlm,  243, 

Inno/nt,  209,  830.  .1 

'  rtchult;:     .  209,  '""• 
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1  when  further  heated  become  black  and  explode. 
•  almost  insoluble  in  water,  sparingly  soluble  in  light  petro- 
tn.  readily  in  hot  alcohol,  benzene,  and  acetic  acid.1 

<///,  N0j.C8HrCeH4JJOs,  is  formed,  together 

Following  compound   by   the  action  of  concentrated 

on  diphenyl.1     In  order  to  prepare  it,  6  parts  of  con- 

itric  acid  and  1  part  of  sulphuric  acid  are  poured  on 

3  parts  of  diphenyl.  and  the  mixture  boiled  for  a  short  time 

soon  as  the   first   violent,  reaction    is  over.     The  product  is 

Bed    with    water,    washed    and    purified    by    extraction    with 

*A»il.s   4  :  4*-Dini trod i phenyl  crystallizes  in  long  slender  white 

■dies,  which  melt  at  233",  and  are  very  sparingly  soluble  in 

niewhat  more  readily  in  hot  alcohol.     It  is  not  attacked 

niorn  trioxide  in  acetic  acid  solution,  and  may  be  purified 

r  if  it  still  possesses  a  yellowish  colour. 

contained   in  the  mother-liquors  of 
[oing  compound,  and  ia  also  formed  by  the  nitration  of 
diphenyl.     It  crystallizes  from  hot  alcohol  in  long  mono- 
c  spear-shaped  crystals,  which  are  readily  soluble,  and 
Kl'fi".     On  addition  of  chromic  acid  to  its  acetic  acid 
i  no  action  takes  place,  but  on  warming  it  is  slowly  and 
ely  oxidized. 

-  prepared  from  3  :  3 '-din itro benzidine, 
NOjJjCNH,)^,  by  triturating  it  with  sulphuric  add,  and 
:  sufficient  water  to  the  solution  to  form  a  paste,  then 
f  adding  sodium  nitrite,  cooling  well  with  ice, and  boiling 
r  solution  with  absolute  alcohol.  It  crystallizes  from 
<:nl  it  alcohol  in  reddish -yellow  needles,  which  melt  at 

■■■'■■■  '!ii  '  'i.II/'Ij'M)..).;,  ia  prepared  by  dis- 
iphenyl  in  concentrated  nitric  acid;  it  crystal - 
IttD   hoi  alcohol  in  small  needles,  and   from  benzene  in 
metric    transparent    prisms,    which    melt    at    140° 
•■  bultz). 

■  h/iftmyl,  C'uHjBr.C^NO^,  was  obtained  by 

t  by  warming  4-brouiodiphenyl  with  nitric  acid,  and  by 

ing  amidonitrodiphenyl  into   the    diazopcrbromide,  and 

|  the  latter  with  alcohol.     It  i3  scarcely  soluble  in  cold, 

nly  with  difficulty  in  boiling  alcohol,  and  crystallizes  from 

;  lofasBSe    in   long   white    needles   consisting  of  chains  of 

24,  >■•■■  '  Fitlig,  Annalt-,1,  124,  275. 

ihnitt,  .■taiiufan,  174,  221.  *  BnUUUB  ud  Wilt,  Bit.  20,  1023. 
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small  rhombohedra,  which  melt  at   173°,  an  i 

almost  without  decomposition.     On  warming  it.  with  Aid 

trioxide  in  acetic  acid  solution,  it  yields  a  mi 

benzoic  acid  and  jj-nitrobeuzoic  Mid.1 

4-Bromo-2'-nitrodiph(n-yl  is  formed  together  with  the  I 
going  compound  by  nitrating  4-bromodi  phenyl,  and  ha*  alio  1 
obtained  from  the  corresponding  amidodiaitrodipDeDyi  l| 
diazo-reaction.  It  separates  from  alcohol  in  beautiful.  Mj 
monosymmetric  prisms,  melts  at  65°,  boila  at  al 
oxidized  by  chromium  trioxide  to  p-bromobeuzoic  acid.1 

Dibromonitrodiphtnyl,  CeH4Br.C6H,Br.NO.,,  ; 
addition  of  the  most  concentrated  nitric  acid 
acid  solution  of  dibromodi phenyl,  and  npanti 
in  crystals  melting  at  127°.* 

Dibromodintirmliphcnyl,     ClsHeBrs(NOi)..    is     |m  |^t- 
w  arming  dibromodi  phenyl  with  fuming  nitric  ami     It  i- 
sparingly  soluble  in    alcohol,  and  crystallize?    :■ 
long  hair-like  needles,  which  melt  at  148°,  and  are  not »» 
by  chromium  trioxidi-.4 

IMirirmot n mt i< ilijih, Hyl ,   (.!11,H;iBr1(N02)n,   was    obtain! 
Lellmann  by  dissolving   dibiomodiphenyl  in  a  large  t 
nitric  acid  of  sp.  gr.  155  ;  it  is  sparingly  soluble  in  a 
which  it  crystallizes  in  small  needles,  melting  at  177° 


Diphenyi.-Sl'i.phonic  Acids. 


:: 


271a  DiphtM/t-isuIphonic     acid,    C15Hu.S0.1H. 
together  with  the  disulphonic  acid  by  wanning  dipheoj 
sulphuric  acid.     If  the   product  after  dilution   with  wi 
boiled  with  cupric  oxide  and  then  cooled,  cuprie  diphenyl 

■note  (C]!Htl.S03)„Cu  separates  iu  pale-green  1 
sparingly  soluble  in  water  and  alcohol,  but  BW 
in  4U  per  cent,  alcohol. 

Potassium    diphcnytmlphonate,    C,,I1.,S(  >.!. 
hair-like  needles,  which  dissolve  readily  in  water  and 
cent,  alcohol.    On  heating  it  diphenyl  sublimes,  Mid  a 
potassium  di phenyl disulphonute  ren 
SC^HySO^  =  C„HlB  + 


174,  216. 
*  Lellmann.  Rtr.  16,  MS37. 
'  Fittig,  An<u,/n,,  132,  am  :  3chult*,  Ann-ii 
'  UUcbinow  tmi  EBgc-Hisplt,  Ber.  4, 163  ;  13 
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■plionate,  t'1.,HBSOJC2H5,  is  obtained  by  acting 
iodide  on  the  sifoir  salt,  and  crystallizes  in  long 
melting  at  73 — 74".1  The  silver  salt  itself  forms 
tablets. 

ylsulphochloriil'.  I  IjjIlj.HI  '.X .'I,  is  prepared  by  the  action 
i  pentachloride  on  the  potassium  salt,  anil  crystal- 
acetic  acid  in  prisms,  melting  at  115°.     If  its  moist 
solution   be   treated  with    sodium  amalgam,  it  yields 
:t>\  ( 'r,li,vS02H,  which  separates  on  addition 
hloric  acid  as  a  fine  granular  crystalline  precipitate. 
ime  time  the  reduction  proceeds  further,  di phenyl  being 
considerable  quantity  (Gabriel  and  Deutsch) : 
O^H^O.Cl  +  H2  =  Cl2Ht0  +  SOa  +  HC1. 

idt,  C,IH(),SOi.NH:,,  is  formed  by  beating 
de  with  alcoholic  ammonia  at  100°,  and  crystallizes 
h>1  in  spherical  aggregates  of  slender  needles,  melting 
30°. 

Oflta^-4,'-niipfumie  add,  N(  tr(;6H,.CaHvS03H,  is  ob- 

warming  4-nitrodiphenyl  with  concentrated  sulphuric 

t>  sodium  salt  crystallizes  in  anhydrous,  sparingly  soluble 

ilates,  and  is  converted  by  phosphorus  pentachloride 

rfiptvnyl  nUpkoehloride,  C^HgCNOJSOjCl,  which    is 

when    dipheuyl-4-sulphochloride    is    dissolved    in 

:  acid,  showing  that  it  is  a  4  : 4' -compound.      It 

s  from  acetic  acid  in  needles,  melting  at  178".2 

yi-H'-tlnvlj^nic  acid,  C^H/SO.HjCaH^.SOjH,    was 

hv   b'ittig  by  dissolving  dipheuyl  in  warm  sulphuric 

solution  solidifies  over  sulphuric  acid  in  long  prisms, 

I  at  72o°,  and  deliquesce  in  the  air,  forming  an  oil 

e  strongest  resemblance  to  concentrated  sulphuric  acid. 

Iso  bo  closely  resemble  the  sulphates  that  an  admixture 

s  very  difficult  to  detect. 

diphenfldittdph&nate,     2CJ0Hg(SO3K),  +  5H,< ). 

s  in  long  transparent    prisms,  which  are  less  soluble  in 

potassium    sulphate.     An    acid    salt    could   not  be 

on  adding  to  a   solution  of  the   acid   one-balf  the 

if  potassium  carbonate  necessary  for  complete  satura- 

evaponiting,   large  rhomhohedra  of  the  composition 

,K),  +  2HjO  separate  out. 

1  Gabriel  anil  Deutach,  Ber.  13,  386. 
'■  Gabriel  ami  Dunbergi*,  Btr,  13,  1408, 
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The  cold  solution  is  not  precipitated  by  calcium  chloride 
warming,  however,  the  BriiMflH   salt   separates 
precipitate  which   is   scarcely   soluble   in   boiling  water, 
reaction  is  very  characteristic,  and  may  be  used  for  the  detetfl 
of  the  acid. 

Barium  chloride,  when  added  to  a  boiling  solution  oi'uV 
potassium  salt,  gives  a  crystalline  precipitate,  which  isalmoflit 
insoluble  in  water  and  acids  as  barium  sulphate. 

The  lead  salt  is  a  heavy  crystalline  precipitate  soluble  in 
whilst  the  silver  salt,  obtained  by  adding  silver  nitrate  to*  Ik* 
saturated  solution  of  the  potassium  salt  cry stallizes  in  small  plate*-1 

DiphtnyldUuljihirhliiyUh;  Ci;rIj,(S();Cl)o,  crystal  Iiks  &«• 
acetic  acid  in  prisms  which  have  a  glassy  lustre,  and  t»«n* 
brown  and  melt  at  203°. 

DipkeniflswJphamulc,  CuH^SOaNHj),,  separates  from  Wit( 
water  in  slender  white  needles,  which  melt  above  300°,  and 
sparingly  soluble  in  alcohol  and  benzene,  more  readily  ineti* 
(Gabriel  and  Deutsch). 

b-NUradipfcnyl-V-sulplionw  acid,  C6H,(NO.)C(1H(.S0,H, * 
formed  by  warming  4- n i tr oil  i phenyl  with  sulphuric  tai,  **' 
separates  on  addition  of  water  as  a  white  precipitate 
dissolves  on  further  dilution.* 

The  sodium  salt,  CiaHs(NOf)(S03Na),  forms  small  pbfi* 
sparingly  soluble  in  water,  and  the  barium  salt  [CjoH^'O^ 
.SO.].,Ba.  crystallizes  in  slender,  lustrous  needles,  readily  soluble 
in  water  and  alcohol,  whilst  the  cupric  salt  [C^H^NO^SOjljCi1 
+  4H„0,  is  sparingly  soluble  and  forms  small  blue  rhombobedn) 
crystals. 

NUrodiphenylsidphochloride,  C^iyNO^SOjCl,  is  obtained  bj 
acting  on  the  sodium    salt   with   phosphorus  pentachloride, 
more  readily  by  dissolving   diphenylsulphochloride   in  funinf 
nitric  acid.     It  crystallizes  from  acetic  acid  in  needles  meldnj 
at  178". 

NUrodiphtR^lsulpimmide,  C1!Hs(NOj)SOi.NH1,  forms  cryaoll 
melting  at  228°. 

Nitrodii'hitttildivdpho'hlovitii:.  012H7(NOJ(SOiClJ!,  separat* 
from  hot  acetic  acid  in  thick  yellowish  lustrous  crystals,  meltiH 
at  130—131°. 

Dinitrodiphenyldisiilphochloi-ide,  C^H^NO^SOjCl},,  melttrJ 
106°  (Gabriel  and  Dambergis). 

1  Annate),  132,  30f. 

-  Gabriel  mid  Dnmbergis,  Ber.  13,  140S  ;   L'iiliirus,  Jnnaim,  2 
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DROXY-DERIVATIVES  OF   DIPHENYL. 


HyDROXYDIPHF.NVI.S,  (.'...H^.OH. 

ri3  l-If/fdrorifdi/ik-nyf,  or  Ihjih-  nylol,  is  prepared  by  melt- 
ttaheojl-4-8ulphoni<!  acid  with  potash,1  or  by  acting  with 
■ftrm  nitrite  on  a  solution  of  4-amidodiphenyl  sulphate.1 

prtaHizes  iu  silky  plates,  is  sparingly  soluble  in  cold, 
i  readily  in  hot  water,  melts  at  164 — 165",  and  is  vola- 
witli  steam.  It  boils  at  305 — 308",  and  is  readily  taken 
y  hot  ammonia  or  sodium  carbonate  solution,  but  may  be 

m  the  solutions  by  ether. 
eUyl-i-hydriixydiplu-ny/,  G1.irI,l.O.CO.CHa,  fonns  plates  which 
eadily  soluble  in  alcohol  and  ether,  and  melt  at  88 — 89°. 
■nz-ifl-i-iii/'lnjf/ili phenyl,    C12H9,O.CO.C6H..,  crystallizes    in 
■n,  melting  at  152°. 

Uro-i-liyilrfrytliji/Tiiyi,  i^..HJ'S0.2)0li,  is  formed  in  the  pre- 
lum of  diphenylol  from   amidndipln'iiyt,  nod  also,  together 

the  following  compound,  by  the  action  of  nitric  acid  of 
p.  1"2  on  diphenylol,  and  volatilizes  on  distillation  with 
B.  It  crystallizes  from  ether  in  large  citron -yellow  prisms, 
ing  at  07°,  and  forms  red  salts  with  alkalis,  which  on 
ning  or  dissolving  in  water  readily  lose  part  of  the  acid, 
<mtro-4-/iydroz?/diphent/l ',  Cl2H7(NOj).,OH,  crystallizes  from 
Dot  in  lustrous  golden  plates,  which  melt  at  154°.  Its 
ingly  soluble  potassium  gait,  ( luH-(NOj)sOK  +  2H.O,  crys- 
les  in  ring-  or  ringlet -shaped  aggregates  0f  plates. 
Ktm-i'-hydran/dip/icnyl,  C^iNO^.C^.OU,  is  obtained 
am  action  of  nitrous  acid  on  4-iiitr<)-4'-aniidodiphenyl,  and 

illi/rs  in  needles,  melting  at  1703.3 

■  ■  i/i/iji/tfiii/l,    prepared    iu  a   similar   manner 
1  yellow  needles,  which  melt  at  138°.* 

- -I. W,  licihtein'a  Hnwlh.  %  VI. 

■-  209,  31S  :   Kniwr,  Annul-'.  257,  1M. 

207.  3-i~- 
tt  tad  Beholtt,  Aimalm,  207,  851. 
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DlHYDEOXYDIPHENYLS,  C11:H6(OH"]r 

^t  the  present  time  five  of  these  are  known; 
ted  ittnfeaofc,  and  are  all  converted   On 
into  diphenyl. 

a-I>i}ifte*ol  is  formed,  together  with  the  &■ 
•rid,  hydroxybenxoic  acid,  and  a  resin  which  yields  A 
benzene  on  heating  with  zinc  dust,  when  phi 
an  excess  of  caustic  potash  till   the  melt  has  atl-'ii- 
consistency.     It  is  then  dissolved  in  water,  acidified  with  a 
phuric  acid,  and   extracted    with    ether.      The   soli 
obtained   is  treated  with   aqueous   aramoniui 
ether  distilled  off,  and  the  residue  fractional 

The  greater  portion  passes  over  at    310 
solidifies  to  a  hard  crystalline  cake,  which  is  il 
quantity  of  hot   water,  and    muted    with   a   little    lead  at 
Tlie  brown  flakes  which  separate  are  filt<  :■ 
precipitated  with  lead  acetate,  and  the  precipitate  after  wwbilj 
triturated    with    hot    water    and    decomposed    by  suh 
hydrogen.    The  mixture  of  a-  and  j9-di  phenol  is  extracted  ritfc 
..i  (he  two  compounds  separated  by  fractional  crrJlJ- 
lization  from  hot  water,  in  which  the  ^-compound  ii 
soluble. 

d-Diphenol  forms  loug  slender  flat  needles,  meltaat  123*  «• 
is  readily  soluble  iu  alcohol,  ether,  and   bt'ii? 
solution    gives    with    ferric    chloride    a    pure    com-tl 
colouration,  which  remains  for  weeks,  but    is 
addition  of  soda.     It  is  volatile  without  decompose 
gr.  of  the  vapour   being   iii.     On  heating    ■■■■     ■ 
caustic  potash,  and  a  little  methyl  alcohol,  it  yields  tl 
ether,  or  dianisoXl,  C^HgfOCHjJj,  which   is*    R 
at  310— 320". 

On  heating  phenol  with  sulphuric  acid,  a 
'Kill,  Cu^OHJjfSOjH),.  is  formed 
line  substance;   its  sodium    salt.  <',  '' 
forms  stellate  groups  of  needles. 

reaction,  and  crystallizes  in  small  glist 
and   are   readily  soluble  in  .. 
solution   is 

and    becomii 
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p>ur  has  the  sp.  gr,  6"39,  and  its  dimethyl  other  crystallizes  iu 
iciDscopic  oetahedra.1 

.  .',  or  4  :  i'-Dihydroaydipkenyl,  was  first  prepared  by 
in  by  the  action  of  nitrous  acid  on  benzidine,*  and  is  also 
rmed  by   melting  dlphenyldisulphonic   acid  with   potash,1  or 
lie  acid  with  lime.* 

to  prepare  it,  50  grams  of  benzidine  are  dissolved  in 

hydrochloric  acid,  and  1  litre  of  water;  the  mixture  is 

to  5  litres,  and  200  grams  of  sulphuric  acid  added. 

i  addition  of  a  solution  of  37  grama  of  sodium  nitrite  in  five 

160  the  quantity  of  water,  the  benzidine  sulphate  dissolves. 

Intion  is  then  heated  by  a  current  of  steam.     After 

nites  the  hot  liquid  is  filtered,  and  on  cooling  pure 

separates  out.6 

mgiy  soluble  iu  water  and  benzene,  readily  in  alcohol 

mhI    crystallizes  from    alcohol   in    lustrous    plates  or 
ocular  aggregates  of  needles,  which  dissulvi.'  easily   in   alkalis 
i   in  :  i  in  moil  in.     It  melts  at  270",  and  boils  far  above  360°, 
..ipunr  having  the  sp.  gr.  6'5. 
On  solution  in  pure  sulphuric  acid  and  addition  of  a  trace  of 

roxide,  a  beautiful  blue  coloration  is  obtained,  which 
■bo  given  by  common  sulphuric  acid.  Its  aqueous  solution  is 
t  coloured  by  ferric  chloride. 

■  I  rihyl  ether,  l'1Mi(0('..Ki)i,  is  formed  by  boiling 

with  alcohol,  potaah,  and  ethyl  iodide.  It  crystallizes 
n  acetic  acid  in  needles  which  are  sparingly  soluble  in  cold, 
re  readily  in  hot  alcohol,  and  melt  at  174 — 176"  (Hirsch). 

lylmc  ucttatr,  C,JH8{O.CO.CH!S)jl  is  obtained  from 
lipbenol  and  acetic  anhydride,  and  forms  needles  melting  at 

radiloro-y-dipluTiul,  CJI.p2OH.CeH,,CiI.OH,  is  pre- 
*d  by  acting  with  chlorine  on  7-diphenol  suspended  in  acetic 
1  jrst&Uizea  from  dilute  alcohol  in  transparent  needles, 
288".  When  fuming  uitric  acid  is  added  to  its 
i  solution,  tttmchl-OTotliphe-nolquinone,  C,2H4C140,, 
it  in  scales  which  have  a  beautiful  violet  colour  by 
■lit,  but  appear  dark-red  by  transmitted    light.     It 

iw  - 1. ,  .+ 


l,  Amalra,  156,  93  ;  Battli  and  S.hreder,  Btr.  11,  1332. 
'.  1866,  «1  i  8chnii.it  anil  Suhillt*,  Annuha,  207,  3S4. 
Engrlhirlt   and    Latachinow,    Zcittch.    C/iem.    1871,    259 ,    Selmiidt   mid 
■.  [i.  338. 
"  U  and  SohiUU,  Uk.  cti.  p.  3H.  !  Hireeh,  Ser.  22.  33f>. 
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does  not  melt,  is  insoluble  in  the  usual  solvents,  but,  disoUain 
concentrated  sulphuric  acid  with  a  dirty  blood-red  colour,  wli'wi 
disappear?  on  warming.  Its  formation  is  represented  by  th- 
following  equation : 

|  +  O  =  I  |  +  H,0. 

CaHtCVOH  CgHsCip 

Tftrahrvmo-T-flipkenol,  C(,H3ri(0H).C8HiBr,0H,  is  obtains! 
by  adding  bromine  to  a  warm  solution  of  the  phenol,  and 
separates  from  absolute  alcohol  in  crystals  melting  at  2C4°.  On 
addition  of  fuming  nitric  acid  to  its  acetic  acid  a  Julian,  it 
assumes  a  deep-red  colour,  and  on  cooling,  scales  of  tdrahrin'tr 
liiphcnoltptincine,  C,jH4Br40j,  are  obtained.  These  have  a  st«t 
blue  colour  by  reflected  light,and  a  dark  brownish-red  colour  Vf 
transmitted  light,  and  dissolve  in  sulphuric  acid  with  a  bfftuo- 
ftil  violet  colouration.  On  heating  with  sulphurous  acid  it  » 
reduced  to  tetrabromodiphcnoL1 

S-.S'-Dinitrv-y-diphenol,  CeHB(NOi)(OH).CoHa(NO!)0E  ■ 
formed  when  a  solution  of  7-diphenol  in  acetic  acid  is  Ut*uA 
with  the  requisite  quantity  of  nitric  acid  of  sp.  gr,  1*45.  nud 
orystallizes  in  red  dish -yellow  needles,  which  have  a  goUtt 
lustre,  and  melt  at  280° ;  its  diacctate  forms  straw- yellow  ueedk* 
melting  at  215°.a 

3  :  3'-IHnilro-y-diphaiol  ethyl  ether,  C^M^O^^OC^.  *" 
obtained  by  Hirsch  by  nitrating  7-diphenol  ethyl  ether  in  acetic 
acid  ;  it  separates  from  this  solvent  in  needles  which  meltrt 
lf!2 — 103°,  and  are  converted  into  3:  S'-dinitro-y-diplieiU'll1? 
caustic  potash. 

Trtrcmitro-y-dipkeiwl,   C6H2(NOJ;(OH).CaHa(NOg,OH.  w 
first  prepared  by  Griess.     It  is  formed  not  only  by  the  oitrati* 
of  7-diphenol,  but  also  by  the  action  of  nitric  acid  on  benzidii 
whilst  C'aro  also  obtained   it  by  converting  the   latter  into 
tetrazodi  phenyl  salt,  and  treating  this  with  nitric  acid.    It  * 
most  conveniently  prepared  by  adding  an  excess  of  conceal 
nitric  acid  to  a  warm  acetic  acid  solution  of  7-diphenol  (Ki 
It  crystallizes  from  alcohol  in    yellow   needles,  melts  at 
(Schiitz),  and  is  a  true  colouring  matter  which  dyes  wool 
silk  n  beautiful  orange-yellow. 

Its   sparingly   soluble   ammonium  salt,  C12H4(NO^4(0] 

1  Mogatti,  Bar.  13,  224.         >  Kiuiiw,  Bcr.  21,  3331  ;  Schiits,  Btr.  H,  H 
*  Schmidt  and  SchulU,  Annalcit,  207,  335. 
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might    into    commerce    as    "Palatini-    m-any," 

crystallizes  in  small  ret!  lustrous  needles,  which 
fry  sparingly  soluble  in  caustic  soda  ;  ii'  it  be  dissolved  in 
Mter,  the  acid  salt.  C^H^NO^^ONaXOH).  separates  on 
a    in    brownish-red   needles.     The  i/uurtuk  f 'units  yellow 

.  at  236"  (Schiitz). 
■•  constitution  of  the  aitrodiphenols  in  discussed  together 
that  of  the  am  idodi  phenols. 

'Hjilifiiohiisi-.tjiltuaic  rtriil,  0,.,Hl.(l)H):,(^O..Hj;.  is  prepared 
I  action  of  fuming  sulphuric  acid  on  7-diphenol,  and  forms 
Mpfem  salt  which  crystallizes  in  anhydrous  prisms,  and  is 
tgly  soluble  in  cold  water.1 

■■  "ii'li*. hi "'.  <\MlH')H)i(H():i'H)l.  was  pre- 

i.\  Qriess  by  warming  tetrazodipheny]  sulphate  with 
uric  acid.  The  product,  after  dilution  with  water,  is 
, .  i  1  n  ■'  I  with  barium  carbonate,  and  the  solution  evaporated. 
,  the  residue  hot-water  extracts  the  trisulphonic  acid 
taneously  formed,  whilst  the  tetrasul phonic  acid  remains 
id.  To  purify  it,  the  crude  acid  is  boiled  with  a  solution 
MBttunm   carbonate,  the    solution   concentrated,  and  the 

■vLich  separates  recrystallized  from  hot  water. 
Haw  /fi'/iA,:«J../!:ct/-fM«/jjA«Mi<e,CijH:4(OH)i,(SOs)4Bas+6HiO 

Mition  of  the  barium  chloride  to  a  boiling 
..hi  of  the  ammonium  salt  in  white  needles  or  prisms. 

i.  prepared  from  the  latter  salt,  remains  on 
irating  the  solution  as  a  syrup,  which  on  standing  over 
.uric  tend  crystallizes  in  white  non-deliquescent  needles  or 
!  tablets ;  the  trisulphonic  acid  is  very  similar. - 

'l-A'-IUhyilfiryiliphai-iiKwAS  first  obtained  by 
ng  phenol -/i-su  I  phonic  acid  with  potash,3  and  is  also 
tA  together  with  catechol  from  phenol  -n-su I  phonic  acid.* 
also  obtained  in  large  quantity  by  saturating  a  well-cooled 
,i„  of  diphenyline  sulphate,  CwH8<NH1!)!iHa80,  (p.  411), 
oxide,  and  boiling  with  water  the  oily  tetrazo- 
*uyl  sulphate  which  separates  on  addition  of  alcohol  and 
■  [t.  crystallizes  in  slender  needles  or  small  mono- 
i.'tric  prisms,  which  arc  sparingly  soluble  in  water,  but 
'v  m  ajeohol  and  ether,  It  melts  at  161°,  and  boils  at  'AiZ°, 
t  he  sp.  gr.  6*25.    It  forms  a  colourless  solution 


i 


Iter.  9,  129.  '  J<mrn.  Chem.  Soc.  1867,  '■ 

II.  8,  43.  '  Hon!*.  Ber.  13,  2333. 
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er-lmm^mfuau  -imaetat*  errscaDxaes  from  alcohol  in  1 
ptazes.  meisnur  at  MT. 

e-lApmemaL,  «  ± :  ?-Di*prfj  ngdipkemyl  is  obtained, 
•v-nK  :rht*r  iroisett.  by  adim*  tfnorene.  fC€H1)1CHJP  to 
^•vCAffi.  ami  ftzma  jriLawish  needles,  which  are  soluble  in 
TTk^r.  aod  mris  at  Oft*.1 

Tbe  following  aolscziatioa-fVDdac&i  of  diphenob  have 
zrzxmr&L  box  their  exact  cocsstztatioii  is  as  vet  unknown 

Pttuarodipkemai.  C^CT^OH)^  is  farmed  by  heating 
iipfcenyi  with  alcoholic  soda  at  140 — 1W,  and  crystallises 
benzene   m    thicks  ahnoss  quadratic    tablets,  which  meh 
233-5 — 2M~5*.  and  are  readily  soluble  in  alkalis  and 
•  Jn  hearing  with  methyl  iodide,  potash,  and  methyl  alcohol, 
yields  the  dimttkjl  ttkeir,  C^CyOCH^V  *****  crystallises  faa 
alcohol  in  long  needles,  melting  at  226s.     On  treatment  witk 
acetic  anhvdride  and  sodium  acetate,  it  Yields  the  rf 
C^Cl/O.CO.CH^..  which  farms  spear-shaped  crystals, 

arm1.5 

Dxnitrodipkmciy  C.H^OjXOHJ.C^CNOjXOH),  was  pre- 
pared by  Goldstein  by  the  action  of  potassium  permangiDite 
<>n  o-nitrophenyL  It  crystallizes  from  benzene  in  microscope 
prisms,  sublimes  at  150=  without  melting,  in  golden-yello* 
needles,  and  dissolves  in  alkalis  with  a  blood-red  colouration 
On  heating  with  benzoyl  chloride  it  is  converted  into  the 
<IiUnzoat€,  CjjH/NO^/O.CO.CjH^  crystallizing  in  colourless 
needles,  which  melt  at  191s.5 

2716  Bromorosoqu inont,  C12H4Br4Ot,  was  obtained  by  Schraube, 
together  with  phthalic  acid,  by  dissolving  5  grams  of  tetrabromo 
phenolnaphthalem  in  250  grams  of  sulphuric  acid,  adding  * 
mixture  of  5   grams   of  potassium   nitrate   and   50   grams  of 
sulphuric  acid,  and  cooling  well  during  the  process  : 

C,H  /      \0  +  20  = 

XJO/ 

/COv  QHjBr.O 

C8H4<        >0  +   I  |    +  H,0. 

XCCK  C6H2BrrO 

1  Hodgkinson  and  Matthews,  Journ.  Chem.  Soc.  1883,  I-  168. 

5  Web«r  and  Sollcher,  Ber.  16,  882.  »  Ber.  7,  7S4  ;  U,  1848. 


I    shaken,  and   after  a   few   minutes  poured 
■  ■  the  separation  of  a  granular  precipitate; 

i"!  drying,  is  boiled  with  a  mixture  ol' 

I  and  chloroform,  and  is  thus  obtained  in  beautiful  red 

iteel-blue   lustre,  which  dissolve  in  sulphuric 

an    intense  violet  colouration,  but  are  insoluble  in 

■  r  .Tiu:iry  solvents.      Reducing  agents,  such  as 

or  alcoholic  potash,   convert  it  into  ImmOTOUh 

\  C^H.BtYOH.:,.     Tin-  latter  crystallizes  from  alcnbol  in 

i:    plates,    which    are    soluble    in    alkalis,   melt 

1  sublime  with  slight  decomposition  in  microscopic 

F  it  be  dissolved  in  UO — 7U  parts  of  acetic  acid,  and 

v  quantity  of  fuming  nitric  acid  added  to  the  boding 

i  frequent  shakiug,  the  quinone  again  separates  in 


■".  CjjHgO,  was  first  prepared  by  distilling 
with  lime,1  and  is  also  formed  by  distilling 
oxide,' the  lead  phenate  first  formed  under- 
_  decomposition  : 

OH£0  CaH,. 

>Pb  =1        ^o  +  H.O  +  Pb. 
CCH/ 

con  in  the  products  of  distillation  of  calcium  phenate4 
:'iid  also  in  "  Stuppfett  "  (p.  3-57). 
pare  it  phenol  is  mixed  with  1 — H  times  its 
«de,   and  heated  carefully  in  a  retort  filled 
>  one-half  its  capacity,  in  order  to  avoid  overflowing, 
passes  over,  then  a  mixture  of  the   latter  with 
oxide,  which   may  be   separated   by  the  action   of 
the    ''.nil'    is    insoluble  in  that  liquid.     It  is 
ified  by  distillation  and  recrystallization  from  alcohol, 

■    soluble  in  alcohol,  from  which  it  crystallizes  in 

•    readily  soluble  in  ether,  acetic  acid,  and  benzene. 

;  melts  ai  80 — SI",  boils  at  287—288°  (mercury  completely 

1  vapour),  and  has  .■<  v:i]iunr  .K  r-irv  ,i|  .VH7.     It  is  nut  attacked 

-  159,  183  !  -■■ 
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by  hydriodic  acid  at  250°,  ami  may  be  distilled  witlmtit  iltaafil 
over  red-hot  zinc  dust. 

With  picric  acid  it  forms  the  compound  C^H^O+CgHjlM).)/) 
which  separates  from  alcohol  in  yellow  crystals,  melting  at  W'.1 

IHbromodiphenyhne  oxide,  C^H^Bi^O,  was  prepared  bf 
Hoffmeister  by  adding  bromine  to  a  carbon  disulphide  jolatwt 
of  dipheuylene  oxide.  It  crystallizes  from  alcohol  in  small 
(dates  melting  at  185°. 

Dimtrodipkengleiie  oxide,  CiaH„(NOJjO,  forms  indisniO 
crystals,  sparingly  soluble  in  water,  and  melts  at  20l)a. 


T/ETRAHYDRriXYDIPHEXYLS.  C^H^O!!),. 

87x7  Dicatevkol,  (OHJ^C.jHg.CflH^OH)^  is  formed  by  fan 
a-pheiioldisulphonii.'  acid  with  potash,  and  crystallizes  in  slenfa 
matted  needles,  which  are  extremely  unstable,  aud  very  HUH 
to  the  action  of  light.  On  heating  iu  a  current  of  hydrogen  it 
sublimes  in  small  quantity,  and  then  melts  at  S4".  Its  aquW 
solution  is  coloured  pale  green  by  ferric  chloride,  the  colour  * 
addition  of  soda  changing  first  to  dark  blue,  then  becoming 
violet,  and  finally  red.  It  shows  therefore  the  same  colour  war- 
tions  as  catechol,  ou  which  account  it  obtained  the  above  name.' 
Dircwcinol,  CtiHfl(OH)t  +  2H,0,  is  obtained  together  m* 
a  large  quantity  of  pbloroglucinol  when  rescrciDol  is  heawd 
with  an  excess  of  caustic  soda.  It  is  sparingly  soluble  io  raM 
water,  and  crystallizes  from  the  hot  liquid  recording  to  theW- 
eventration  iu  microscopic  oblique  prisms  or  long  flat  ue-Jlfi 
which  melt  at  31  U°,  and  are  almost  insoluble  in  acetic  acit 
aqueous  solution  is  coloured  a  somewhat  pale  blue  by  ferric 
chloride,  aud  on  heating  with  zinc  dust  it  is  reduced  todiphend.' 
Diresoreinol,  and  also  its  tetra-ethyl  ether  and  totnrtW 
may  be  recognized  by  the  fact  that  they  dissolve  in  sulphuric 
acid  with  an  intense  citron-yellow  colouration,  which  chw 
on  addition  of  acetic  anhydride  to  a  beautiful  bluish -violet, 
hitter  disappearing  when  a  large  quantity  of  water  or  an  e) 
of  alkali  is  added.1 

Tetra-cthaci/rlircnorriiiol,  or  LH.nwmnal  trtra-ethyl  tther,  CyH 
(00,Hfi)t,  is  formed  by  heating  diresoreinol  with  the  retvuisl 

'  Goldschmiedt  anil  Schmidt,  MoiiatA.  2,  14. 

1  Bnrth  and  Schmler,  Ber.  11,  1336. 

5  Bartli  anil  Bdhnder,  Ber.   U,   1336  ;  Beuedikt,  Moaalal .   1,  355 ;  B. 
mid  JuIiiM,  iltmalah,  5,  177.  *  Hcnig  nnd  Zeisel,  SlimaUi.  U^ 


ty  nf  ftliy]  iodide  and  alcohol  potash  :  it  crystallizes  from 

■  ge  plates,  melting  at  1 1118.' 

•rim//,    C'liHll(0(X>.<'H!S)4.,    is     formed     when 

nm»    diresorcinol    is  boiled   with  acetic  anhydride  and 

a  acetaw,  and  crystallizes  from  alcohol  in  lustrous  prisms 


■■<"/,  U,^Br6(OH)4,  is  prepared  by  the  action 

■  ■n  an   ethereal  solution   of  diresorcinol,  anil   crys- 

■flises   in    nticroseopic   transparent    granules.     Its   Irtracetatt, 

1  'I  >.CH,)4,    fonns     crystals,     melting    at     2,5!)°,    sod 

BfeoK  insoluble  in  alcohol, 

todinaamaoi  is  formed  when  an  alkaline  solution 

,'ii   i-  mixed  with  a  solution  of  bromine  in  fuming 

fcttrobrooiic  acid,  and  separates  in  beautiful  crystals  which  lose 

WM&ux*  in  the  air,  and  are  converted  into  hexbromodiresoroinol 

■f  fulphurous  acid. 

iil,  <  ',  ,(N'  l.i,-1'1  >  1 1  _,  L ,  is  obtaiia-d  I  iv  warm  i  li- 
fe acetate  with  fuming  nitric  acid,  and  fonns  yellow  crystals, 
•  hah  unlike  other  similar  compounds  are  readily  soluble  in 
•w.-r.     It  decomposes  with  explosion  on  heating  to  23(1°. 

■'.  CjjH^OH^.     This  compound  is  formed   together 

i    products  (Part  III.,  p.  199)  when  quinol   is  fused 

ma  its  weight  of  caustic  soda,  and  crystallizes  from 

«ot  water  in  fairly  large  though  badly  developed  crystal",  which 

am  a  pure  sweet  taste,  and  melt  at  237°,  becoming  brown  at 

he  same  time. 

On  addith I  ferric  chloride  to  its  aqueous  solution  the  latter 

i  red,  and  iliijiiinhydrom-,  C,sHs04,  separates  out  in 
Madhs  which  have  a  bluish-violet  or  given  surface  lustre  ,  these 
tawtlTe  in  alcohol,  forming  a  red  solution,  and  decompose  on 
liafnu;  without  melting. 

On  addition  of  ferric  chloride  to  the  hot  concentrated  sulu- 

(*"*.  it  assumes  a  light  yellow  colour;  and  on  quickly  cooling. 

m;  pa  rates  out,  in  straw-yellow  needles,  which 

decomposition   at    180 — \H~°r     Its   constitution    is 

probably  represented  by  the  formula  i 

CH  CO— CH, 


soluole  in  alcohol  ana  etner,  sparingly  in  c 
soluble  in  chloroform  and  benzene.  Its  a^ 
coloured  deep  cherry-red  by  ferric  chloride,  a 
soluble  hypochlorites,  the  latter  colour  quicklj 
It  becomes  anhydrous  at  100°,  melts  on  fui 
distils  almost  unchanged ;  it  reduces  ammoni 
and  Fehling's  solution,  yields  trinitroresorcino 
and  is  reduced  by  heating  with  zinc  dust 
addition  of  bromine  to  its  acetic  acid  soli 
sappanin,  C^HBrjfOH)^  is  formed,  and  crysti 
in  brown  needles.3 

Tctrac€iykappanin,CliHe,(O.CO.Clla)4,cryst 
in  small  prisms. 

Bapkiin,  which  has  the  same  compositio 
found  in  the  red  dye  wood  known  as  bar  wooc 
Maphia  nitula,  a  tree  growing  on  the  West  C< 
used  by  the  native  women  for  painting  theii 
crystallizes  from  alcohol  in  glistening  plates, 
root,  and  assumes  a  reddish-yellow  or  light-p 
exposed  to  the  air;4  it  has  not  yet  been  snf! 
and  is  probably  not  a  diphenyl  derivative. 


Hexhydroxtdiphentls,  CjjH^ 
2718  a-Rexkydroxydipkmyl  was  discovered 

>,-.     /.Mima    nf    hit,     imuDtinol^n     nC    a     M,,o     n 


■   a-hexhydroxydiphenyl.  and  hydroeoerolignone  its 
(toothy]  ether. 

HfyliyiJrosydiplienyl  crystallizes  from  hot  water  in  silvery 
>s.  which  are  so  thin  that  when  laid  one  on  the  other  they 
me  appearance  at  silver-foil.  It  dissolves  in  dilute  caustic 
ll  with  a  bluish-violet  colour  which  remains  for  days. 
"la-water  gives  with  the  aqueous  solution  a  white  pre- 
ute,  which  quickly  becomes  blue,  and  on  drying  assumes  a 
ii  metallic  lustre,  This  could  not,  however,  be  obtained 
,  as  was  also  the  case  with  the  potassium  compound  pre- 
ated  from  the  alkaline  solution  by  alcohol  in  violet  plates, 
A  immediately  undergo  further  oxidation.1 
iebermann  remarked  that  this  hexhydroxydiphenyl,  no  iso- 
nies  of  which  were  then  known,  was  probably  the  pyrogallol 
»e  diphenyl  series.  The  correctness  of  this  supposition  was 
ru  later  on  by  Hermann,  who  proved  that  coerolignone  is 
nridation-product  of  pyrogallol  dimethyl  ether.  In  each 
iyl  group,  therefore,  the  three  hydroxy!  groups  are  in  the 
ienl  position  ;  their  exact  position  in  each  ring  is  unknown, 
it  is  probable  that  two  of  them  occupy  the  para-position 
BS). 

ffts&lfdrozydipkunitl     ietiwuethyl    ether,     a-DUiydroxytetra- 
tcegdiphenyl,  or    ffydrococrolignone,  C,sH4(OCHs)4(OH)j,  is 

obtained  by  passing  sulphuretted   hydrogen   into   boiling 
r  containing  cucroliyiioue  in  suspension,  or  boiling  the  latter 

zinc  dust  and  hydrochloric  acid.  It  is  scarcely  soluble  in 
r  or  ether,  but  dissolves  somewhat  readily  in  alcohol  and 
ene,  crystallizing  out  in  lustrous  monosymmetric  prisms. 
a  superheated  aqueous  solution  it  separates  in  long  asbestos- 
needles,  which  melt  at  190°.  On  further  heating  a  portion 
b  over,  the  remainder  undergoing  carbonization,  and  on 
BOB  it  readily  reforms  coerolignone.2 
toriwm  kydroceerolisfnvTu:,  < '1.H,(OCHa)4(OK)s  +  4H,,0,  is 
iaed  by  boiling  hydrocoerolignone  with  caustic  potash,  and 
mtcs  on  cooling  in  long  golden-yellow  plates. 
Bexsnethiixydijikt  uyl,  or  Dr,>tdhyt!iydr>i--'«-ftt)yM»i> .  <  !,.,H4 
'1;  ,,  is  formed  by  beating  the  potassium  salt  with  methyl 
>ol  and  potassium  methyl  sulphate  at  1+0°,  and  crystallizes 
>hol  in  silky  needles,  melting  at  126' "",' 

C^HjOCH^^OCOOH^,.  is  spur- 

1  ^lUMfei.  169.  2M.  169,22':. 

1  Rwtlil,  Ber,  11,  1823. 
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■ 

iugly  soluble  in  alcohol,  from  whicb  it  crystallizes  in  tiredla 
melting  at  225r 

a-ffrracefacytliphfnyl,  CuH.fOCO.CH^a,  crystallia*  in  ban- 
tiful  prisms,  and  melts  at  145'. 

IKckhrokyilroco&vnffiwne,  CjjHjCljfOCH^fOH)..  ffhenfr 
acetylhydrocoerottgnone  is  heated  with  phosphorus  pentacbltffl* 
substitution  takes  place  in  the  diphenyl  residue,  with 
of  •iitiirtyblirliiuroht/drmo' -ruliifAOM,  which  crystallizes  in  • 
well -developed  prisms,  melting  at  172°,  and  is  decompwi 
alcoholic  potash  with  formation  of  dichlorohydiwoeroligt** 
The  latter  crystallizes  from  hot  alcohol  in  small  very 
rlioinbic  tablets,  melting  at  220°.  \\&  jwUtsgium  salt,  C,jHA 
(OCHj),(OK)3,  is  insoluble  in  alcohol,  and  crystalline*  fr 
water  in  needles.1 

Hr.,-,„rt!lo:f-ffilkhloro(li)>hcnyll  C^ILCl^OCHg),.  is  formal 
adding    chlorine    water    to    an    acetic    acid    solution   of 
hexmethyl   ether,  and   crystallizes  from  alcohol   in  coliwd* 
needles.* 

The    corresponding    bromine    derivatives    have    also  *> 
prepared. 

2719   Tetnih <i'lr<wti<l<Lrnzoquinone,   Cj^H^OH^O.,  is  form 
together  with   hydrogen  iodide,  when  an  aqueous  solution 
a-hexhydroxydiphenyl  is  mixed  with  an  alcoholic  iodine  mluti* 
und  forms  11  blue  precipitate,  consisting  of  microscopic  nwll* 
soluble  in  alkalis  with  a  beautiful  blue  colouration.1 

TctTUmithiu-fiiUhai^iquinoiii,  CiaH1(OCH.()4Os.  In  the  J* 
1X35,  Reiehenbnch  obtained  from  wood-tar  a  peculiar  compcra* 
which  was  not  contained  ready  formed,  but  was  prepared  in  1* 
following  manner: 

"The  rectified  oil,  which  is  obtained  by  the  distillation! 
beech-wood  tar,  was  freed  from  acetic  acid  by  carbonate* 
potash,  treated  with  concentrated  potash  ley,  the  alkalint 
solution  separated  from  insoluble  matter,  and  saturated  wm 
acetic  acid.  A  portion  of  the  oil  separates,  and  another  pot 
tion  is  obtained  by  distilling  the  acetate  of  potash.  Wbfl 
about  one-third  lias  passed  over,  a  small  portion  is  collect* 
and  treated  with  a  solution  of  ferric  sulphate.  If  this  forms 
red  precipitate  the  remainder  of  the  distillate  may  be  collect*. 
The  latter  has  the  property  of  giving  with  ferric  sulphate  ' 
bichromate  of  potash  a  red  solution,  and  after  five  minnUt 
'  HiydtK'k,  Iter.  9,  928.  ■  EwalJ,  toe.  eU 

'  Li  eta  mi  mi  it  und  Buuk,  Ber.  9,  1887. 


i  slender  red  needles,  the  subitum  becoming  colour- 
s' orystala  have  been  tenned  by  Roicheiibach 
old  Dame  for  the  acid  water,  obtained 
g,  and  rett,  n  net,  because  the  crystals  form  a  net- 
on  filter  paper.11 ' 

issolves  in  pure  sulphuric  acid  with  an  indigo-blue 
li  mi  warming  or  treatment  with  water  becomes 
brown,  the  compound  undergoing  decomposition.  It 
le  in  water,  alcohol,  all  the  ethers,  and  most  other 
dissolves  in  creosote,  forming  a  purple  solution,  from 
ihol  precipitates  it  in  a  crystalline  form.  It  does  not 
(•composes  at  a  moderate  temperature, and  'ail" mixes 
heating. 

■eat ei!  Reidn nl  wit's  experiments,  was  unable 
codriret'  About  thirty  years  later,  Lettemayer 
liat  when  raw  pyroligneous  acid  is  mixed  with  a 
t.ity  of  potassium  dichromate  solution  for  purification 
bine  film  is  formed  on  the  surface  which  gradually 
the  bottom  as  a  bluish-violet  sediment.  This  was 
bed  by  Liebermann,  who  found  that  its  chief 
is  i  compound,  the  smallest  portions  of  which  wheu 
in  water  have  a  strong  surface  lustre,  and  on 
n  under  the  microscope  are  found  to  consist  of  small 
lee.  An  attempt  to  purity  it  by  sublimation  resulted 
decomposition,  and  it.  is  practically  insoluble  in  the 
ate ;  phenol,  however,  dissolves  it  in  considerable 
d  on  addition  of  alcohol  it  separates  in  dark  steel- 


i  tenned  it  coerolignmie,  as  it  has  a  blue  colour, 

from  wood-tar.  and   also   has  the  properties  of  a 

on  reduction  into  the  corresponding  quinol, 

idfocoerolignone.     For  these  compounds  Liebermann 

fallowing  constitutional  formulas: 


/OOHa 
~M)CH, 


yOCH. 

rn-urii; 
\0H 
/OH 
CLH^-OCH. 
"  NOUHl 


He   (bund   that  eoeroli^in  i  i    property 

dissolving  iu  concentrated  anrpfanrii  oom-fltfl 

blue  colour.     This    is  n    intense  that   cfai 
l>e    thus   readily    recognized.       Tin-     colotrattQfl     B    amfM 
lively  stable;  on   careful  addition  of  vratei    iJ    ut  tim  dm 
into     a    deep    t'nclisiii-rt.'d,    and    then    a     br   ■ 

formed 

Liebermaun    emleavoiiied     in    vniu    to   di- 
substance  of  ooerolignone    in  the  distillation-prod' ■> 
wood,   altbougli  he  examined  a  nmnbev 
of    genuine    creosote.        Hermann,     however,    foui 
occurs  iu    the    last   products   of  the   distillation    of  beedHf 
tar,    aud    obtained     it    in    needles    with      ■      liolM    M 
lustre,1 

Later  on,  he  drew  attention  to  the-  fact,  a] 
by  Marx*  that   coeroltgnone  was  identical    with  1 1 
remarked    that    it.  was  astonishing    how  a  compound  af  wdi 
remarkable  and  interesting  properties  shouli 
years  uninvestigated,  or  one  might  say  fall  into  oblr) 

Liebermaun  in  reply  stated  that   he  had 
similarity  of  the  two  compounds,  but  aa  cedriret 
crystals,  and    was  obtained    from   a   high-boiling   wood-tar  a 
and   coerolignone    was    obtained    from    pyroligneoua   acid  ai 
crystallised    in    blue    needles,    lie   had   supi'ised     tli.-n, 
closely  related,  to  be  different  compounds. 

Hofmaun  next  attempted,  aud  with  suco 
mother-substance  of  cedriret,  He  showed  thai 
from  pyrogallol    dimethyl    ether;    mi   dissolving    the 
acetic  acid    and    adding    potassium   dichromate   tl 
becomes  wann,  and  aftei   n 

needles,  which  have  u  dark  reddish -brown  colour  in  ti 
light,  and  a  beautiful  steel-blue  colour  iu  reflected  !;.. 
dimethyl  ether  may  also  be  dissolved 
addition  of  an  excess  of  potassium  dichromate 
On  addition  of  hydrochloric  acid,  a  mass  of  reddish-brown  n 
needles  Bfiparates,     The  some  Chang 
elements  of  the  chlorine  ^roup,  nitri 
potassium  fern  cyanide.* 

This  I'onuation  of  oedriret  is  readilj  understood!  flieresrtis» 
taking  place  according  to  the  equation  ; 

:    B  f   ~.  ■'■  •';      ■     ■''■■■    ■■■■■    1872.  «5 

S,  M  '   Bi    .  ]]. 


ETHVLCEDRIltET 


,OCH, 

;,H,focH; 

\0H 
/OH 


NOCH, 


as  well  ad  tetxahydroxydibenzoqninone,  of  which  it  is  the 
yl  ether,  shows  grant  similarity  with  tetrachlorodibeuzo- 
me  and  the  corresponding  bromine  compound,  whence  it 
doable  that  in  tetrahydroxydibenzoquinone  the  quinoue 
>a  atoms  also  occupy  the  pam-position.  Tlie  compound, 
met  qniaonea,  may  either  be  represented  as  a  peroxide  or 
L-tone,  as  shown  in  the  following  formula: 


o-c 


pr       > 
\c=c/ 


u\r 


."me,   ClsH4(OCjH6)4Os,   was    obtained 

[ofmann   by  the  action   of  potassium   dichromate   on  an 

;  acid  solution  of  pyrogallol  diethyl  ether,  and  termed  by 

.   which  name,  as  he  himself  remarks,  is  not 

bgftun&te.     Tin.'  solution  first  becomes  warm,  and  assumes 

rk   red    colouration;   on   allowing  it  to  cool  slowly,  large 

it  Keporate,  which    have  a  crimson  colour  by  transmitted 

'■fleeted    light  a    golden-green    lustre   like  can- 

des,  with   a  tinge   of  blue.     It  is  insoluble  in  water   or 

dlizea  from  dilute  alcohol  in  long  thin  needles, 

,  brut  a  pale  red  powder,     It  dissolves  in  sulphuric  acid, 

■-.Irirvi,  with  acorn-flower  blue  colouration.     By  the  action 

nmxHn  :"''''  on  its  alcoholic  solution  it  yields  kydro-etfoyl- 

-.'..  ,.r  dikydroxytrtra,*thozy<iiphenyl,  ClsH((OCiHs)4COH)t, 

ii]  long  silky  needles,  and  is  readily  oxidized 

illo'ilerl''!.' 

■'■■  -'ii!,  <  'lsH,(OH)fl,  is  formed  by  fusing 
■:  acid,  '  '^11,,",.  with  potash  : 


-    2H..0  -  C^HmO,  +  2CO;. 

'  !l ii,  /;.,-.  n.  7»r. 
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It  crystallizes  from  hot  water  in  needles  which  decompose  i 

blackening  on  heating,  a  small  portion  subliming  at  the  8 

time.     On  addition  of  a  trace  of  caustic  potash  to  its  aqui 

solution,  the  latter  is  coloured  deep  bluish-violet,  which  t 

changes,  probably  by  absorption  of  oxygen,  beginning  at 

upper  layer,  to  blood-red,  and  finally  to  yellowish-red.    The  i 

dilute  solution  is  coloured  yellowish-brown  by  ferric  chlo 

which  changes  to  blue  on  addition  of  a  little  soda,  whilst  a  fa 

quantity  of  soda  converts  it  into  reddish-violet.    Ferrous  i 

give  a  blue  colouration,  and  blue-black  flakes  separate  out 

On  heating  /8-hexhydroxydiphenyl  with  zinc  dust,  it  yi 

diphenyl,  and  is  converted  by  acetic  anhydride  into  the  acel 

crystallizing  in  large  hard  prisms,  which  melt  at  170c.1 

y-Hexhydroxydiphenyl,  C12H4(OH)e,  is  formed  together! 
a  small  quantity  of  the  /8-compound  by  fusing  ellagic  acid  i 
caustic  soda,  and  also  in  small  quantity  by  the  action  of  sod 
amalgam  and  water  on  ellagic  acid.2  It  crystallizes  from 
water  in  needles  which  are  less  soluble  than  the  /8-compo 
Its  aqueous  solution  is  immediately  coloured  blood-red 
caustic  potash,  the  colour  passing,  on  shaking  or  diluting,  thn 
brown  to  dark  emerald-green.  A  little  ferric  chloride  ca 
a  green  colouration,  which  quickly  disappears,  and  is  conv* 
by  soda  first  into  bluish- violet  and  then  into  reddish-violet, 
heating  with  zinc  dust  it  yields  diphenyl  in  quantity  (I 
and  Goldschmiedt). 

h-Hexhydroxydiphaiyl  is  formed,  together  with  hydroxyq 
and  diquinol  (p.  387),  by  fusing  quinol  with  soda,  and  crysta 
from  hot  water  in  lustrous  plates,  which  when  moist  ra 
become  dark  blue  in  the  air.  Its  aqueous  solution  is  cok 
blood-red  by  caustic  potash,  and  ferric  chloride  gives  fi 
similar  colouration,  and  then  a  dirty  blue  precipitate.  Its  a 
crystallizes  in  needles  melting  at  172°,  which  are  sparingly  so 
in  alcohol.3 

1  Barth  and  Goldschmiedt,  Bcr.  12,  1237. 

2  Cobenzl,  Monatsh.  1,  670. 

3  Barth  and  Schreder.  MonaUh.  5,  ^>89. 
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HUR   DERIVATIVES   OF    DIPHENYL. 

'iphmylol,  or  Diphenylns<r>oji/t>ii.  <_',.,HUSH,  is  pre- 
HCtaon  of  tin  and  hydrochloric  acid  on  diphenyl- 
>ii  distillation  with  steam  passes  over  as  a 
,  which  is  soluble  in  alcohol  and  ether,  more 
Hid  carbon  disulphide,  and  melts  at  110 — 
tad  salt,  (Cuil.S^Pb,  is  a  dark  brown,  and  the 
a  white,  crystalline  precipitate.1 

W,  CjiHjSCHg,  is  formed  by  heating  the 
wdt  with  methyl  iodide,  and  crystallizes  from  alcohol 
aggregates  of  extremely  slender  needles  melting  at 

■'■ .  i ' ', ..H,).,S,  is  obtained  by  the  dry  distillation 
salt: 


CjjH^S.  CijHey 


Pb 


from  acetic  acid  in  large  lustrous  plates  melting 

',  and   is   oxidized    by    potassium  permanganate 

d   solution   to   di-diphtnyl   mtphow.,   (ClsH„)1SO:,, 

nringly  soluble  in  ether,   readily   in  alcohol,  and 

fascicular    aggregates    of    plates,    melting    at 

vide,  <<ViJrY  «  readily  obtained  by  the 
lipheuylol  in  the  air,  or  more  quickly  by  the  action 
It  crystallizes  from  acetic  acid  in  long  colourless 
tag  at  14S— 150°. 

ill,    or     IHj>llr!/-l//i;lftl/lltltlivslil/'/'vlf,    L\.MJS]{)_     i:- 

the    reduction    of    dipheiiyMisNlphochloride,  and 

rom  alcohol  in  colourless  plates,  melting  at  176'. 

t   is  a  brownish-red    precipitate,  and    on  heating 

iodide  yields  the  methyl  ether,  CieH8(8CH^s,  which 

hoi  in  yellowish  glistening  plates,  melting  at 

'  GabritJ  and  DentKh,  Be,-.  13,  38rt. 
racyer,  />>-.  20,  2B1H. 


DipheityUw   sulphiih,    ClsHsS,   is   prepared  by  passing  tJ 
vapour  of  phenyl  sulphide  through  a  red-hot  tube:1 


C,HS. 
C.H/ 


\s. 


C.H, 


a  +  h,, 


- 


the   hydrogen  set  free  reduces  another  portion  of 
sulphide  to  benzene : 

(t^H^S  +  4H  =  2CBHa  +  H.S. 

Diphenylene  sulphide  crystallizes  from  hot  alcohol  in  in 
needles,  which  have  a  silky  lustre,  and  dissolve  readily  in  ed 
and  benzene.  It  melts  at  97°,  boils  at  332—333°,  *ni 
unacted  on  by  phosphorus  and  hydriodic  acid  at  250— 3* 
On  warming  with  dilute  sulphuric  acid  and  potassium  di™8 
mate,  it  yields  diphenykne  sulphone,  C,sHsSOs,  which  aj*> 
lizes  from  alcohol  in  long  needles,  melting  at  230',  and  *&» 
in  warm  sulphuric  acid  and  concentrated  nitric  acid  "'«■ 
decomposition. 


AMIDO-DERIVATIVES  OF   DIPHENYL. 

Amidodiphenyls,  CuHj-NH.. 

2722  2'Amidodiphenyl,  was  obtained  by  Hiibner  bj  t 
reduction  of  2-nitrodiphenyl  with  tin  and  acetic  acid.  A> 
diluting  with  water,  and  removing  the  dissolved  tin  bj  l 
phuretted  hydrogen,  caustic  soda  precipitates  the  crystal! 
base,  which  melts  at  44 — 45". 

2-Amidodiphenyl  hydrochloride,  CuH^NHgCl,  forms  1 
colourless  needles  which  readily  sublime,  and  the  pUttiiwckbf 
(ClsHB.NH3)iPtClfl+4H20,  crystallizes  in  small  lustrous  on 
plates.  The  nitrate  forms  large  colourless  crystals,  and 
sulphate  crystallizes  in  thin  readily  soluble  plates. 

By  the  action  of  tin  and  hydrochloric  acid  on  mt 
phenyl,  Hiibner  and  Luddens  obtained  chloro-t-amidot^ 
C,.>H8C1.NHS,  the  reaction  being  represented  bythefbBo 
erj nation  : 

CmHtNO,  +  5HC1  4  2Sn  =  C„H8CLNH,  +  3SDCT,  +  fl 


OIPHESVL  IfUSTABD-OIL 


-iHizt'w  from   ako 


needles,   wliicli  melt   at, 


mxdodiphenyl.     In  the  higher- boiling  by-products,  formed 

of   aniline,   Hofmann  found  u  compound, 

■!.   \r-  fi-niicd   >rnt//aiiiitf.-      Kekule  suggested  tli.it. 

.  .  ippoflition  which  was  proved  correct 
s.-hnlz,-1  and  by  Hubner  and  Oaten,*  who  obtained 
iction  of  4-nitrodipheoyl  with  tin  and  hydrochloric 

phenyl  forms  pleasant-smelling  plates,  which  melt 
oluble  in  alcohol  and  hot  water,  and  volatile 

Upkmyl    hydrochloride,   C1:,hl„.NHJCl,   forms   small 
lily  soluble  in    hot,  but  sparingly  in    cold 
scarcely  soluble  in  concentrated  hydrochloric  acid. 

mtphak,  (C,aHn.NHJ()iS01,  crystallizes  from 
,  water  in  lustrous  plates,  which  are  only  sparingly  soluble  in 
1  water. 

.H.,.NH,.)J  ' .,0,, forms  long  needles, 
n  sparingly  soluble  in  cold  water.  The  platinochkmde, 
,.H„NH.    Pti'l,  ,+2H,0,  crystallizes  in  yellow  plates,  and  the 

bleta  which  are  readily  soluble  in  cold  water. 
The     following     substances     are     all     derivatives    of     the 
laqmnd : 

hcnijl,    CuHflNfCjHs),,    crystallizes    in    long 

m  Its  below  100°,  and  is  insoluble  in  water,  but  fairly 

■  ohol  (Hofmann). 

lodiphmyl,  C,jH0NH.CO.CH3,  is  formed  by  boiling 

*  base  with  glacial  acetic  acid,  and  crystallizes  from  alcohol 

i  awJW  melting  at  167°  (Hiibner  and  Osteu). 

ft/l,  C];H!(\H.CO.C((Hs,  crystallizes  in  plates, 
tfhittg  at  226*.  which  are  very  sparingly  soluble  in  alcohol. 

< ',  di^NH.t'l  MX',HV  Zimmeniiann 

iml  by  the  action  of  ethyl  chloroformate  on 

.     solution  of  tliehn.se.      it    irvstallizes  from  ether  in 

which  melt   at  110°  and   on    treating  with 

riipjii  hi/!    airbimulf,    C,2HB.NCO. 

(Va  distih  mer  as  a  ciLmrWi   punytnt-siiiL-Jling  liijuid,  wliicli 

■I  ■,-I,;lli]H'  m:is-. 

■ir-in, ■•/■,, ,/,  i  \  ,Kn,NOS,  is 
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formed  by  heating  the  base  with  carbon  disulphide  and 
and  distilling  the  di^iphenyUhiocarbamide,  CSQSHCJBi^ 
obtained  with  phosphorus  pentoxide.    It  crystallizes  from 
in  long  needles,  which  melt  at  58°,  and  have  a  pungent 
resembling  that  of  the  other  mustard-oils.1    The  above 
diphenylthiocarbamide  crystallizes  in  plates  melting  at  228*. 

±Nttr^'-cmidodiphenyl,  C^CNO^.C^CNH,), 
by  Fittig  by  mixing  4  : 4,-dinitrodiphenyl  with  alcohol 
ammonium  sulphide,  and  passing  in  sulphuretted  hydrogsa 
all  had  dissolved.2    It  crystallises  from  alcohol  in  small 
red  needles,  which  melt  at  198°,  are  oxidised  by 
trioxide  to  j>-nitrobenzoic  acid,  and  may  be  converted  by  I 
diazo-reaction  into  4-nitro-4MHomodiphenyLs 

4-Nitro-4'-amidodiphenyl  is  an  extremely  weak  base, 
dissolves  in  boiling  hydrochloric  acid,  but  separates  cat 
changed  on  evaporation ;  the  phUinoehloride  is  a  floocokr 
cipitate,    which   quickly   decomposes.    Its    acetyl 
C0H4(NOt)C6H4(NH.CO.CH9),  forms  yellow  needles,  meWif] 
264°.* 

i-Ntiro^'-cmidodipken/yl  is  readily  obtained  when  2:4'- 
diphenyl  is  gently  warmed  with  a  mixture  of  5  parts  of 
niiim  sulphide  and  an  equal  quantity  of  alcohol  till 
takes  place,  and  crystallizes  from  alcohol  in  short  reddish- 
monQsymmetric  prisms,  which  melt  at  97 — 98°,  and  may 
converted  by  the  diazoreaction  into  2-nitro-4'-bromodiphdajL] 
It  is  a  fairly  strong  base,  and  forms  a  hydrochloride 
in  long  white  needles.5 

4  A'-AmidodipJienylmlphonic  oarf,C12H8(NH2)SO$H,  is  formal 
by  heating  amidodiphenyl  with  sulphuric  acid  at  130°,  and  »' 
precipitated  on  addition  of  water.  Its  sodium  salt,  CltHj(Niy 
S03Na+2B^O,  crystallizes  from  hot  water  in  needles  reseml 
those  of  saltpetre.0 


1  Zimmermann,  Ber.  13,  1963. 
3  Schnltz,  Annalen,  174,  222. 


9  Annate*,  124,  277. 
4  Schnltz,  Annalen,  207,  *«, 
5  Schnltz,  Annate*,  174,  225  ;  Schnltz,  Schmidt,  and  Stnaser,  Annalm, 


350. 


6  Carnelley  and  Sehleselmnnn,  Jourv.  Chcm.  Soc.  1886,  I.  380. 


4-+'-l)lAMI[>OWPHEXYI.,    (',,11 

■  :.  of  sulphuretted  hydrogen  un  a  solution  of 

coholic   ammonia,  Zinin  in   1845  obtained  ji 

crystalline  compound,  which  became  yellow  oh  keeping. 

cation  he  converted  it  into  the  sulphate,  from  which, 

mmonia,  be   separated   the   new  base,  and 

latter  tenaitfine.1     He   found  that  it  does  not,  after 

,  become  yellow  in  the  air,  and  that  the  sulphate  may 

utly  prepared  by  passing  sulphur  dioxide  into  an  alco- 

m  of  azobenzene.-    He  regarded  benzidine  as  a  direct 

iroduct  of  azobenzene,  but  Hofrnauu  afterwards  found 

;er  on  reduction  first  forms  hydrazobeuzeue  (Part.  III., 

k'li  is  then  converted   by  the  action  of  mineral  acids 

ineride  benzidine.     The  constitution  of  this  was  shown 

,  who  obtained  it  by  the  reduction  of  4  :  4'-dinitrodi  - 

ie  later,  Griess  also  showed  that  it  is  a  derivative  of 

t  by  the   diazo- reaction  it  may  be  converted  into 

a-bon.* 

tion  from  azobenzene   and  sulphurous  acid  maybe 

i  understood,  inasmuch  as   sulphuric  acid   is   also 

.    converts    the    hydrazo benzene   first   formed   into 

The  final  result    is   represented  by  the  following 


CUH,.NH„ 
+  SO.  +  2H.0  =   |  +  SO,(OH)r 

C0H4.NH, 

•"   formed  when  azobenzene   is  heated    with 
boenloric  acid  at  115°,  the  chlorine  set  free  causing 
i  of  a  blue  resinous  by-product,6  and  may  further 
I  by  boiling  azobenzene  with  hydrobromic  orhydriodic 
lie  acids  also  bring  about  this  change. 
er  to  prepare  it.  4  :  i'-dinitrodiplienyl  is  warmed  with 
i nic  acid,  or  hydrazobeuzeue  may  be  warmed 
rochlorie  acid,  in  which  case  2  :  4-diamidodiplienyl,  or 

J6.  '■::  ...  85.  W8. 

*  J.  Pr.  (Ami.  101,  W. 
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diphenyline,  is  also  obtained.  It  is,  however,  unnece 
prepare  pure  hydrazobenzene ;  70  grama  of  azobenzene 
dissolved  in  hot  alcohol,  and  a  solution  of  55  gram; 
in  concentrated  hydrochloric  acid  gradually  added,  ti 
being  connected  with  a  reflux  condenser.  A  vigorous  t 
takes  place,  and  aniline  U  formed  in  addition  to  t 
diamidodiphenyls,  but  the  method  has  the  advantage  1 
azobenzene  is  completely  decomposed,  and  that  the  i 
may  be  quickly  carried  out  When  the  reaction  is  o 
alcohol  is  distilled  off,  the  residue  mixed  with  sulphur 
and  the  separated  benzidine  sulphate  filtered  off,  a 
washed  with  hydrochloric  acid  to  remove  all  tin,  recrvsr 
and  decomposed  with  ammonia.  The  filtrate  is  evap 
decomposed  with  potash,  extracted  with  ether,  which  ta 
the  bases,  and  the  latter  separated  by  fractional  disti 
Thirteen  grama  of  diphenyline  and  a  similar  amount  of  i 
axe  obtained,  whilst  the  quantity  of  benzidine  is  30  gram* 
On  the  large  scale  nitrobenzene  is  heated  with  causti 
and  the  calculated  quantity  of  zinc  dost,  the  hvdrazob 
formed  washed  with  cold  dilute  hydrochloric  acid,  then  ad 
the  hot  acid,  from  which  solution  benzidine  sulphate  set 
on  addition  of  sulphuric  acid.* 

Benzidine  dissolves  in  2500  parts  of  cold  and  in  105 
of  boiling  water,3  and  crystallizes  out  in  large  lustrous 
which  melt  at  122°.* 

It  boils  with  partial  decomposition  far  above  360' 
solves  easily  in  alcohol,  and  still  more  readily  in  conm 
ether,  but  requires  45  parts  of  the  latter  when  free 
alcohol  and  water.  The  solutions  have  an  alkaline,  ai 
the  same  time  sharp  pepper-like  taste.  On  heating 
manganese  dioxide  it  yields  benzoquinone  in  large  qua 
Both  benzidine  and  its  salts,  as  Zinin  found,  are  decompos> 
chlorine  in  aqueous  or  alcoholic  solution  ;  a  transient  ii 
blue  colour  is  frequently  first  seen,  and  then  a  cryst 
cinnabar-red  precipitate  separates  out.  This  characb 
reaction  was  more  closely  examined  by  Claus  and  Risler 
found  that  a  cold  saturated  solution  of  benzidine  hydrt 
coloured  a  beautiful  blue  by  a  little  chlorine  water,  the  o 

Si'limidt  mill  Schultz,  Annul-  ii,  207.  32J. 
1  Friwiliindrr,  Thta-fitrbcnfabr.  45P. 
1  SchilffliHl  Vnnni,  Ammlcii.  gfi8,  363. 
'  Wild,  Bcr.  10,  137. 
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5  after  a  time,  especially  on  shaking,  but  reappearing 

it  addition  of  chlorine  water.     If  the  addition  be  con- 

,he  solution  assumes  a  green  colour,  and  a  red  floccular 

i   is  formed,  which  is  very  unstable.     Bromine  water 

■olour  reactions,  and  on  bringing  bromine  vapour 

ict  with  a  solution  of  the  base  in  ether  or  chloroform,  a 

b  precipitate  is  at  once  obtained ;  the  latter  dissolves  in 

iwtg  a  beautiful  blue  solution,  which  quickly  becomes 

fellow.     If  weak   bromine   water  be   poured  on  to  a 

i  of  benzidine  in  carbon  disulphide,  the  base  absorbs  the 

I  with  a  blue  colouration,  which  changes  to  dark-green 

■inn   of  more  bromine  water,  after  which  the  aqueous 

s  discoloured,  and  the  carbon  bisulphide  solution 

■  a  dark  red  colour.     If  an  excess  of  bromine  be  allowed 

.   a  solution  of  the  base  in  a  large  excess  of  hydro- 

■  i  ■ipitate  of  tetrabfoinobenzidine  is  obtained.1 
lion  of  potassium  dicbromate  to  a  solution  of  the  base,  a 
a  precipitate  of  the  chromate  described  below  is  obtained, 
very  dilute  solution.     Potassium  ferrieyanide  also  yields 

futate  of  the  same  colour.2 
dine  and  some  of  its  homologues  are  largely  used  in  the 

lire  of  azo-colours. 
irftnc  hj/drocklvrule,  C12Ha(NH3Cl)2,  crystallizes  in  thin 
:  plates  or  tablets,  which  are  readily  soluble  in  water, 
(  easily  in  alcohol,  but  almost  insoluble  in  ether, 
a  of  water  converts  it  into  the  basic  salt  CiaHs(NH.,) 
alliziug  from  water,  in  which  it  is  sparingly  soluble, 
;  needles  (Schmidt  and  Schultz).  The  platinochloride, 
i  is  a  yellow  lustrous  crystalline  precipitate, 
I  scarcely  soluble  in  alcohol,  sparingly  in  water,  and 
s  on  boiling  with  the  latter. 

ate,    C,„rIp(NH;!J,,SO(.  crystallizes    in    small 

i  scales,  and  is  a  very  characteristic  salt,  as  it  is  practi- 

uinble  in  alcohol  and  boiling  water.     On  warming  with 

:  'I  sulphuric  acid  it  forms  a  clear  solution,  and 

■  ■'  crystalline  mass,  which  is 

and  on  addition  of  large  quantities 

irmal  salt  (Zinin). 

■  v:- Utilizes     from    warm    water    in    rectangular 

\itiiu  efowBafe,C1jHg(NH,,_)./JrOi,  is  obtained  us  avolurni- 

14,  ;-_■  '  Bftrxilowaky,  StiUtin'i  Bandt.  8,  1036, 

m.— PART  DD 
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nous  deep  blue  precipitate  of  matted  needles  by  adding  f« 
dichromate   to  a,  hot   saturated   solution   of 
insoluble  in  the  ordinary  solvents,  and   on   bo 
ammonia  decomposes  with  separation  of  benzidine.    Thef 
tion  of  this  salt  is  a  most  delicate  reaction  for  beoriiliiu 
solution  only  containing  O'Ol  per  cent,  gives  mi 
potassium  dichromate  solution  so  large  a  pn 
liquid  becomes  opaque;  even  with  a  aotatii 
in  a  litre  of  water  it  may  be  still  recognized  if  'In-  NJ 
previously  warmed.1 

Benzidine  oxalate,  OjjHgfNHjJjCjO,,  is  fairly  soluble  ri 
and  alcohol,  and  crystallizes  in  spherical  or  stellate  aggrej 
needles. 

The  acetate  and  tartrate  are  readily  soluble  to  »it 
crystallize  in  plates  or  flat  needles. 

2734  TetramethylbeTmdine  was  first  prepared  by  Mkt 
Salathe  by  heating  di  m e thy lani line  with  concentrated  SI 
acid."  It  is  also  formed  when  a  solution  of  dimetbjlai 
concentrated  sulphuric  acid  is  heated  on  the  water-Da 
lead  dioxide : 

C,H,N(CH-)( 
•2G.H5.N(CH,)S  +  0=|  +  H.O. 

C.H.NfCrf^ 

It  may  further  be  obtained   by  heating  1  mot  beuzidi 
methyl  alcohol  and  5  mols.  methyl  iodide  for  several  1 
120°.     The  product  thus   obtained   ia  beivddit 
monium  iodide,  CiSHaNa(CH,,}6I,  which  crystal 
and   on   heating  by  itself  or  with  soda-lime 
methyl  iodide  and  tetranieti  Another  B 

preparation  is  to  heat  dimetliylaniline  with  aluminium 
in  the  air.*     It  crystallizes  from  alcohol   in 
melts  at  195°,  boils  above  360°,  and  gives  with  oxidizing 
such  as  ferric  chloride,  a  green  colouration. 

Tetroi'i'ithtdi'i  iizUIine  Jn/tlnirhhi/'id,    < 
taLIizes  in  slender  needles,  ami  is  sparingly  soluble  in  wa 

Dietfa/lbensidine,    C^rT^'N  ' :  ■      ; 
heating  benzidine  with  alcohol  and  ■  I 
in  plates  resembling  those  of  benzidin 

1   'alios,  MmiaUh.  5,  193.  *  &■     \ 

•  MJchlerand  P&ttinsoo,  Brr.  14,  8161  : 

'  Baud,  Bull  Soe.  Ckim.  [31,  1,  898. 

1  I*.  W    Hofmmii,  dmatm,  115,  3<W. 
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[  a  beautiful  indigo-blue  by  bromine  water.1     The 

inn  of  ethyl  iodide  converts  it  into  tetra-rtkyllxnzHUni ■., 

-;.  which  is  also  obtained  by  heating  diethylaniliue 

c  acid  and  lead  dioxide.     It  likewise  crystallizes  in 

to  benzidine,  melts  at  85°,  gives  a  green  colour- 

■oraine  water  and  ferric  chloride,  and  only  combines 

dido  with  difficulty.     Methyl  iodide  at  100°,  on  the 

y  converts  it.  into  tctra-ctkylbenzidincdimethyl- 

';   C,2H„N3(aH5)4(CH3I)2,  which    crystallizes 

ater  in  long  needles,  and  is  converted  by  moist  silver 

the    strongly    alkaline    tHva->'thyll»:uzitlin>!<limfthyl- 

U.  The  latter  is  readily  soluble  in  water,  and 

■crystallized  salts. 

•ubtnsidiiw,  C^HgfNiCH.CHjJj,  is  prepared  by  the 
cetaldehyde  on  benzidine,  and  forms  a  very  sparingly 
stalline  meal. 

Urn,  C^H^NiCH.CnHs);,   is   obtained    in   a 

ran  from  b.-'nzaldehyde,2  and  is  also  formed  by  heat- 

r  with  azobenzene  and  zinc  chloride  at  100— H0°,3 

s  from  benzene  in  large  silvery  plates,  and  melts  at 


I  Vanni  have  prepared  a  series  of 
l  other  aldehydes. 

ClfHa(NH,COH)s,  is  prepared  by  heating 

e  or  benzidine  with  formic  acid,  and  is  insoluble 

snta,  but  separates  from  nitrobenzene  as  a  crystalline 

fiftu,  <.'],H,{NHs)NH.CO.CH3,  is  formed  to- 
s  diacetyl  compound  by  boiling  benzidine  with 
■.  ;niii  i-ryMtrdlia-'s  from  dilute  alcohol  in  long 
s  of  needles,  which  are  sparingly  soluble  in  water, 
?ohol,  melt  at  199",  and  give  sparingly  soluble 
cipitates  with  aqueous  acids.  It  readily  dissolves 
.  sulphuric  acid,  and  on  additiou  of  water  the 
rates  out, 

-  !ltHa(NH.CO.CHs)1>  forms  needles  which 

fable  in  water,  sparingly  soluble  in  alcohol, 

wA  more  readily  in  acetic  acid.     It  does  not  combine 

uid  sublimes  with  partial  decomposition  on  heating.6, 

258,  367.  '  Bailiff,  Ber.  11,  830. 

httin'i  Band!/.  3,  [040.  *  Stan,  iff'.  17,  37i>. 

.mil  Sohulti,  Annalen,  207,  332. 
D   D   2 


404  DIPHENYL  DERIVATIVES 


Bibenzoylbenzidine,  Cj^g^H.CO.CgHg)^  is  formed  not 
by  heating  benzidine  with  benzoyl  chloride  at  100°,  bat 
by  warming  the  latter  with  hydrazobenzene.     It  is  insoluble 
alcohol,  ether,  chloroform,  acids,  alkalis,  aniline,  <fcc.,  but 
tallizes  from  boiling  nitrobenzene  in  beautiful  needles. 
unite  together,  forming  nacreous  plates,  which  melt  at  a 
high  temperature,  and  sublime  without  decomposition  (Stern). 

Oxatylbenzidine,  C12H8(N2H2)C202,  is    obtained    on 
benzidine  oxalate  at  200 — 210°  as  a  white  powder,  insoluble  a 
water,  alcohol,  acids,  and  alkalis,  which  is  resolved  by 
caustic  potash  into  benzidine  and  oxalic  acid.1 

Diphthalylbenzidine,  CjgHgfNXCO^C^HJg,  is  formed  by  heating' 
benzidine  or  hydrazobenzene  with  phthalic  anhydride  : 

yNH2  .COv 

C12H  /  +  20/        )C6H4  = 

\nh2         xcck 

•N<£Q>CeH4 
2H20  +  C12H8  ca 

N<CO>C«H^ 

It  crystallizes  from  boiling  nitrobenzene  in  deep  yellow  spear- 
shaped  silky  needles,  which  melt  above  360°,  and  may  be 
.sublimed  in  a  current  of  carbon  dioxide  almost  without  decom- 
position. On  heating  with  concentrated  sulphuric  acid,  it  is 
converted  into  phthalic  acid  and  benzidine  sulphate.2 

Phthalyldirthylbenzidinc,  C12H8N2(C2H5)2(CO)2C6H4,  is  pre- 
pared by  heating  diethylbenzidine  with  phthalic  anhydride  at 
150 — 160°,  and  forms  small  yellowish  crystals  which  melt  at 
250°  with  decomposition  (Schiff  and  Vanni). 

Cyaiwfanzidine,  C14H12N4,  is  formed  in  a  similar  manner  to 
cyananiline  (Part.  III.,  p.  240),  when  an  alcoholic  solution  of 
benzidine  is  saturated  with  cyanogen  gas : 

0cH4.NHo       CN       C6H4.NH.C :  NH 

I  "+   I       =   [  I 

C0H4.NH2       CN       C6H4.NH.C :  NH 

On  standing,  cyanobenzidine  separates  as  a  red  powder,  whick 
is   resolved   on   heating  with  acids  into  benzidine   and  oxalic 

acid.3 

1  Borodin,  Jahrcsb.  I860,  356.  2  Bandrowaki,  Bcr.  17f  1181. 

3  Witteustein,  Bcr.  3f  723. 


DIBROMOBENZIDINE 

ifAtnylenediearlnmuit,  C'uH^N.COjj.  is  obtained  wht 

rl  chloride  is  passed    into  benzidine  hydrochloride  heated 

KW,  and  crystallizes  in  long  beautiful  needles,  which  melt 

22*.  and  may  be  readily  sublimed.     Its  vapour  has  an  odoui 

i :  uylcarbimide.1 

ii/udiurttkarw,  Cl.Hs(NH.COOCi,H5)s,.  is   prepared   by 

g  on  benzidine  in  ethereal  solution  with  ethyl  chloroformate, 

i  fiat  needles,  melting  at  230*.      At  the  same  time 

idifJirny!    tthyUarbamate,    «v    bmzidim    sciniurethane 

d.  and  crystallizes  from   ether  in  small   needles,  melting 

-01"  (Scbiff  and  Vanni). 

iamide,    ei.,Ha(NH.CO.NH.C0H6)!,    is 

I  when  1  mol.  benzidine  is  mixed  with  2  mols.  phenyl- 

uite  in  ethereal  solution.     It  is  thus  obtained  as  a  white 

pitate,   which  dissolves  in   boiling  aniline,  and  separates 

os    coaling   in   concentric    aggregates  of    acute   needles, 

[  above  300c.* 


SCBSTITCTION-PnO DUCTS   OF   BENZIDINE. 

i  li*-Z)ickhrob*uidine,CtUiCl{liE.jG&Cl(liUJ,  was 

by    Laubenheim<.T    by     warming     id -dichlorhydrazo- 
!   (Part   III.,  p.  357t   with    hydrochloric-  aeid.J     Schultz 
o  prepared  it  by  the  action  of  hydrochloric  acid  and  stannous 
ui-dichlorazobenzene.*     It  crystallizes  from  alcohol 
[]  fiat  lustrous  prisms  melting  at  163°. 

was  obtained   in  a  similar  manner  from 
^benzene ;    it    crystallizes    from   alcohol    in    lustrous 
ts,   melting    at    60°,    and    is    coloured     blood-red    by    ferric 

(in ■.  I  „H,Br(NHj).CBH3Br(NHi),  was  pre- 
i  by  Gabriel  from  /'i-dibromohydrazobenzene ;  it  forms  small 
s  rhombic  crystals,  melting  at  151"5 — 152°.6 

(    was  obtained    from  j'-dibromazobenzeue, 
J  crystallizes  in  small  reddish  scales  melting  at  108°. 

igen  atoms  in  the  so-called  para- 
imls  is  Unknown,  but  cannot  naturally  be  in  the 
sition  to  the  amido-group. 

■  I  ,Br4(NH„}.,.  separates  out  on  addition 

SiK.  1886,  I.  245.  '  Kulln,  Bm.  18,  1478. 

'  Btl   17.  MS.  s  Ber.  9,  H05. 
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of  bromine  to  a  solution  of  benzidine  in  an  ai 
acid.     On  heating  it  sublimes  iu  small  roatron 
;„.  B84—286V 

2-NUrobemidine,  Ci.>rL(NO.,)(NH.,)s,i8  prepared  by  A 
28"2  grams  of  pure  benzidine  sulphate  in  300  grams  oi 
sulphuric   acid,   stirring    well,  and   warming 
complete  solution,  u>  .*>0 — l>nc,  cooling 
but  not  lower,  as  otherwise  benzidine  sulphate  Be] 
10*1  grams  of  potassium  nitrate  are  then  added,  and  I 
well  stirred  for  some   hours,  and  poured   into    thp 
volume   of   water;    nitrobenzidine  sulphate 
is  purified  by  recrystailization   from  hot  water  with  aJiiiM  1 
of  animal  charcoal.     On  addition  of  ammonia  to  its  In 
solution,   nitrobenzidine    separates  as    an    oil,   wt ii 
solidifies  to  a  red  crystalline  mass.     If  a  very  dilute  solutiona* 
the  sulphate  be  employed,  the  base  separates  on  sit 
in   long  red   needles   resembling   those  of  chromtHBi  t 
which  melt  at  143°. 

2-Nitrobcmidinc    sulphate,     2CltH 
forms    small    yellowish    crystals,  which    dissolve    in    but  I 
much  more  readily  than  benzidine  eulphste,  bal 
sparingly  soluble  in  cold  water  than  2 : 2'-d 
phate;  2-nitrobenzidine  can  therefore  be  rendily  M 
mixture  of  the  other  two  bases. 

2  :  H-Diniirobejmdine,   ClsH0(NO,),t'NH  ., 
similar  manner  to   the   foregoing  compound,  using  f 
quantity  of  potassium  nitrate,  and  crystallizes  from  I 
yellow  plates  melting  at  214°° 

S:Z'-Diu-itrti}.ia>~-ii!iitf  is  formed   when   di   ■ 
diphtbaJylbenzirline4  is  treated   with   fuming  nitric  i 
separates  from  the  product  on  addition  of  caustic  pota 
phunc  acid.  It  crystallizes  from  alcohol  in  dot  p 
aggregates  of  very  thin  needles,  which  melt  at   ! 
explode  on  further  heating  with  a  flash,      I 
nitrous  acid  and  alcohol  into  :i  ;  3'-dinitrodip 

An  isomeric  compound  is 
is  readily  soluble   in  alcohol,  and  crystallize 
yellow  needles  melting  at  196—197*, 

Mniti   ■ 

1  CkiiBunii  Hi-1,T.  /.'.-r.  14_  63 
1  StnOtot..  i. 
*  Budivv 
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:  action  of  sodium  nitrite  on  a  hydrochloric  acid  solution 
nune-thylbenzidinc,  and  crystallizes  from  alcohol  in  beauti- 

-■  d  needles,  which  melt  at  188V 
mitralHramtthylUnzidiric,   CltH4(N01)4Nfi(CHB)4l  is   ob- 
■  thy  {benzidine  or  dimetljyhiniline  with 
ad,  Uid    crystallizes   from   phenol    in  beautiful 
litig  golden-brown  needles,  which  decompose  on  heating. 

■■    ii     \"    ..NH.CR,)3,  it*  formed 

[S  compound   di dimetbylaniline  is  boi led  with 

nitric    acid,    and    separates    on    addition    of    water    is 

jut   yellow  lamina;,  which    explode    on    heating.     On 

rith  a  little  phenol,  nitric  oxide  is  evolved,  and  (dm- 

dine,  CuH4(NOt)4(NH.CHs),,  is  formed.     The 

'■-<■   slender  scarlet  needles,  hardly  to  be  dis- 

I  oae  of  mercuric  iodide.     It  decomposes  on 

is  reconverted  by  nitric  acid  into  the  hexnitro- 


5  B&mdinemUphmic  aeitl,  ("',,H7(\H.,),,8<.V.H.  is  prepared 
line  sulphate  with  6  parts  of  sulphuric  acid  at 
is,  Mr  better  by  heating  acid  benzidine  sulphate 
r  24  hours : 


ff».SOtH 


0  ■H3(NH„).SO.lH 

I 

CLH-NHJBOJ3 


i:3'-di8ulphonic  acid  is  formed  at  the  same  time,  and  i 
quantity  if  the  temperature  rises  above  170°  : 


C,H1iNH,,iSo,H        C.H,(NHi).SO,H 


fXH,NH,.80tH 


i.H, 


(NH,).SO,H 


+  H,0. 


icted  with  caustic  soda  solution,  and 

■■■.  acidified  with  acetic  acid  ,  the  monosul phonic  acid 

■  ■  rystalline  tasteless  powder,  which  is  sparingly 

ivater,  almost  insoluble  in  alcohol  and   ether. 

in    ho1  hydrochloric  acid,  the  hydroci<io,-<tl . 

Mil.    separates    on    cooling    in    nodules, 

ipletely  lose  their  hydrochloric  acid  on  boiling  with 


M.i  and  I'attin»n,  Ihr.  14,  3161      17,  1 

'-.■it-.  B*r.  19,  2123  ;  Romburgli,  Bet.  2 
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Barium  imtidwumUpkonaU,  (CtjHnNsSOj)jBa  +  5H,0.  ctj* 
tallizea  from  hot  water  in  small  needles  or  plates.1 

Benzidine-2  :  2' -dimtpkonic  acid,  or  +  :  i'-Biowidvdiphf^ 
2  :  2-diwlphmic  acid,  ClsS6(N'Hi)t{S03S)s  +  3H,0.  w  taj 
obtained  by  the  reduction  of  ?ji-nLtrobi:nzeEedisulpliomcactil,>B 
was  therefore  regarded  as  m -hydrazobenzenedisulphoiik  «oi 
Schultz 3  first  suggested  that  it  was  really  a  benzidine  deri'stm 
which  was  then  experimentally  confirmed  by  Limpricht'  1 
order  to  prepare  it,  wi-nitrobenzenedisulphonie  acid  is  wirni 
with  zinc  dust  and  caustic  soda  until  the  solution  iscolouita 
after  which  it  is  filtered  and  treated  with  an  excess  of  hjdi 
chloric  acid.  It  may  also  be  readily  obtained  by  the  irti 
of  stannous  chloride  and  hydrochloric  acid  on  wi-azobeitHi 
sulphonic  acid.  It  crystallizes  in  beautiful  monosymmrt 
prisms,  which  are  scarcely  soluble  in  alcohol  and  ether,  v 
sparingly  in  cold,  somewhat  more  readily  in  hot  water,  and  1 
their  water  of  crystal  lizatioti  at  170". 

It  is  distinguished  from  the  isomeric  acid  next  described 
the  fact  that  it  forms  azo-colouriug  matters  which  are  not  t: 
by  unmordanted  cotton.5  Its  constitution,  wbich  follows  & 
its  method  of  preparation,  is  represented  by  the  formula ! 

SO.H  SOsH 

I  l_ 

Barium  2  :  %' -brnzidiiiedisnlphonaie,  C„He(NHJ,(S0^ 
4HjO,  forms  beautiful  prisms,  which  are  sparingly  solubli 
water,  and  lose  water  in  the  air. 

Benzidine-^  :  S'-disulplumic  acid,  or  4  :  i'-Diamidadipte 
3 :  S'-disutyhonic  acid,  was  prepared  by  Griess  by  he* 
benzidine  with  twice  its  weight  of  fuming  sulphuric  «* 
170° ; 8  it  is,  however,  preferable  to  employ  benzidine  sulp 
and  ordinary  sulphuric  acid,  heating  them  together  at  210 
36 — 4S  hours.     Small  quantities  of  the  mo uosul phonic  acid 

1  firiess  anil  Duisberg,  Bsr.  22,  2459 ;  Ser.  81,  873  c  ;  FlwdM 
Thcerfarbenfabr.  BOO. 

■  Mah  roil  hoi  tz  and  Gilbert,  Annalcn,  202,  331  ;  Bruunenuum,  t 
202,  340;  Bukutiiie,  Annaltn,  202,  351;  Jordan,  AnnaU%  f" 
Neumann,  Ser.  21,  3419. 

1  Annaltn,  807,  Hi  ' 

1  Actiengesell.  Anilmfabr.  Bar.   21,  323  c. 
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it  may  be  separated  by  solution  in  caustic  boqr  and  pre- 
ti.iu  with  noetic  acid  (Qriess  and  Duisberg). 

iws  usually  in  small  four-sided  plates,  which   ore 

.   very  sparingly  soluble  in   boiling   water. 

!■•_■  solution  is  coloured  green  by  broruiue  water. 

paration   of  azo-colours,  which  dye 

in  directly. 

.  ( '\2Hs(NH.2)j(S03)sBa-  + 

y  soluble  in  boiling  water,  and  separates  on  slowly 

[  in   lustrous  white,  thin,  four-  or  six-sided  plates,  which 

e  anhydrous  at  150".     On  boiling  the  anhydrous  salt  with 

tity  <>f  water  insufficient  for  complete  solution,  it  forms 

'lies  containing  2  mols.  of  water. 
niter  salt  is  a  white  crystalline  precipitate, 
t  constitution  of  this   be nzidiuedisul phonic  acid  is  in  all 
resented  by  the  following  formula: 


SOaH  SOaH 

NH, 


H,N<     N 


\_ 

tdnaulpkonic  acid,  CuHe(NHt)tCS01H),  +  2H20.  is 

*i,  together  with  the  tetrasulphoDic  acid,  when  benzidine 

■  is  heated  with  a  large  quantity  of  sulphuric  acid  at 

-190°.     On  pouring  the  liquid  into  five  times  its  volume  of 

r,  the  disulphonic  acid  present  separates  out.     To  separate 

i-  and  tetras  ill  phonic  acids,  the  filtrate  is  neutralized  with 

i  carboiiati-,  ami  the  barium  salts  treated  with  hot  water, 

isnlphonate  is  les3  soluble. 

"  letriaul phonic  acid  separates  from  hot  fairly  concen- 

olutious  in  thin  white  lustrous  plates,  which  are  readily 

e  in  cold  water,  but  do  not  deliquesce  in  the  air. 

..HgN^SO^Ba;,  +  12HtO, 
igly  soluble  in  cold  water,  and  crystallizes  from  the  hot 
a  small  indistinct  prisms. 

■■■'.  C1!H,(NHj)l(SOllH),  +  tt'HsO,  is 

ed  by  hydrochloric  acid  in  small  lustrous  needles,  which 

an  not  deliquescent,  but  very  readily  soluble  in  water.     The 

HaN((SOa)(Bas,   forms  white    needles   or  small 

prisms,  which  are  sparingly  soluble  even  in  hot  water. 

1  l,H,.'NKij„SO.,,   is    obtained    by   slowly 
tulph&te   to  an  excess  of  fuming  sulphuric 
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[SO  per  cent.  SOg,  and 
bath,  till  a  small  portion  on  solution   in   water  and  addi 
caustic  soda  no  longer  gives 
formation  of  the  sulphone  takes  place  a> 


OflH^NHj 


i.H, 


C0HS: 


NH, 


NH. 


+  SO,  =    )        ^80.     +  H.O. 


NH. 


The  solution  is  poured  into  ice,  the  i 
sulphate  filtered  off  after  long-continued  itanding.  : 
with  caustic  soda.  The  yellow  precipitate  thus 
extracted  with  alcohol,  dissolved  in  hot  hydrochloi 
precipitated  with  caustic  soda.  The  m  ; 
consisting  of  exceedffij 
an  insoluble  in  water,  alcohol,  ether, 
at  350°,  is  not  volatile  without  deoompontun 
base,  forming  salts  which  are  decomposed  by  water. 
kydroehlm-i'l. .  C,  H,  NH,C1  &Q,,  separates  from  hot  1 
cldoric  acid  in  almost  colourless  delicate  plates,  and  the  I 
2ClsHB(Sty(NH3)J50,  +  3H20,  crystallizes  in  wh 
or  long  narrow  plates. 

On   replacing   the    amido-groups    of    benzidinesulpbooe  I 
liydrogen,   it  is  converted  into  diphenylenesulphoi 

Benzidin<LiMl}>lwncmdphonw      arid,      CyH  ■ 
+  2HjO,   is  formed,  together  with    the   foil. 
when  the  sulphone  is  heated  above  100"  with  fuming  s 
acid.     The  solution  is  peon  Ueh  predpi 

mono-  and  disulphonic  acid,  whilst  the  tri-  as 
acid  remain  in  solution  ;  they  are  precipitated,  however,  ■ 
addition  of  sodium  chloride. 

To  separate  the  monosulphonic  acid  the  mixtore 
with  sodium  carbonate  solution, 
dissolved.     On  addition  of  ao 
sulphonesul phonic  acid  separates  after   Bonn 
sparingly  soluble  in  hot  water,  and  crystallizes  out  uu  o-0i:.i  is  I 
small  pale  yellow  needles.      It  has  at  first  a  bitler  and  tl»*  I 
sweet    taste,  and    like    ben  'Pirate*  * 

addition  of  acetic  add  to  Bits  I 

green  jelly, 
forms  aggregates  *>f  golden-yellow  needles. 


Dir'HENYLINF. 

~  .  is  precipitated  from   the  acetic  add   solution  by  the 

ydmchloric   acid;  it   is   fairly 

i  m  hot  water  ami  separates  on  cooling  as  a  yellowish 

Imiliug  Uie  solution  it  forms  smalt  pale  yellow 

B  or  prism*,  which  are  also  formed  by  adding  hydrochloric 

(olatkm.    The  barium  nit,  iC^U/HO^K^ 

-  !»H.,0,    is    vi.ry    sparingly    soluble   even    in  boiling 

1  crystallizes  in  needles  or  very  small  prisms  (Griess 

tilphonic  acid  and  several  other  sulpbone  derivatives 
lidirie  ;ire  used  in  the  preparation  of  blue  azo-colours, 
,1  be  described  later. 


ISOMEBIDB  OF   F.ENZtDlNE. 

:  ¥-l>iamidodiphenyl,   0- Benzidine,    or     Diphtnylinc, 
NH.)j,  Is  formed,   as  already    described,   together   with 

tit t  acids  on  hydrazobenzene,  and  is  also 

1  by  the  action  of  stannous  chloride  on  +-araido- 

iphenyl.'     It  crystallizes  in  long  needles,  which  melt  at 

n  uncus  and  assume  a  red  colour  when  exposed 

tight.     It   differs  from  benzidine   inasmuch  as  it  is 

igly  soluble  in    water,  and    distils  at  363°  without 

The  distillate  is  a  pale  yellow,  strongly  refrac- 

md,  which  gradually  solidifies  to  a  resinous  mass,  rarely 

;  crystalline.     It  gives  with  chlorine  water  a  reddish- 

lorphous  compound,  and   is  converted  by  ethyl  nitrite 

©diphenvl.     With  potassium  dichromate  it  gives  the  same 

oos  as  benzidine  (Julius). 

,,.  lrt/t?rerhtorid(.CliHfiiNll.{<  '1),,  is  exceedingly  soluble 

td  crystallizes  in  long  needles  when  hydrochloric  acid 

its  solution  is  not  precipitated  by  platinic  chloride 

t  on  addition  of  alcohol  and  ether.     The  basic  salt,  ClsHa 

crystallizes  from  water  in  plates. 

ate,  C,,HjNH3),,SO,.  is  readily  soluble  in 

■  i  .si.illizcs  in  char  compact  concentric  aggregates  of 

bu.     On  careful  addition  of  an  alkali  to  its  solution,  the 

I      ir.MI  jNHJ.Ni.),,  which  is  fairly  easily  soluble 

formed. 

Jn-aalen,  207,  S.'.J. 
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T(ti-o»»-th>ildi.},h.:nytLn<L.  C,..H,rNi<"'H_i  J.,  is  prepared 
in_:  diphenyline  hydrocbloi 
methyl  alcohol  at.  180°.    The  mixture  of  ba 
precipitated  hy  caustic  potash,  and  boiled  n 
to  convert   the  diphenyline  and  dimethyld 
acetyl  compounds ;  tetramethyldiphenyiitte  i  ■ 
the  product  by  fractional  distillation.    It  crystallizes 
in  nionosym  metric  prisms,  which  melt  at  51  — 
or  breaking  show  a  blue  phosphorescence.     Phrtiwon 
anil  hydrochloric  acid  give  a  precipitate  which  at 
poses,    and    chloranil    gives    a    blue    colon  m1 
alcoholic  solutions  of  the  base  and  of  picric  acid  a  dwp 
talliue  precipitate  of  the  jricrate,  CiaH3N;(CHj),  +  C,l 
is  obtained,  which  on  recry stall izatiou  from  hot  alcohol 
in  long  red  needles  resembling  chromium  trioride.    <>r> 
an  alcoholic  solution  of  1  mol.  of  the  base  and  2  moU.  o{  i 
iodide  to  evaporate,  white  needles  of  CUH  ' 
separate  out,  which  melt  at  184°.     If  4  moU 
employed,  and  the  mixture  heated  at  10U°.  ktxmHhyldi 
iodide,  CijHgNjfCHgtglj,  separates  in  beautiful  jrellm 
melting  at  196°.' 

Diacetyldiphtnyline,  C„H8(NH.CO.I   I 
the  base  with  an  excess  of  acetic  acid,  and  crystallines  ( 
alcohol  in  needles,  melting  at  202". 

3:h'-IHamid.<-*lij>lK<H!/l,    I yi.iNHj,.  is  obtfl 
duction  of  m-dinitrodiphenyl  with  tin  and  bydi 
separates   from   its  salts  on    treatment    witl 
which  solidifies  after  a  time   to  a  crystalline  mass,  sparing 
soluble   in    water.     On    addition   of    hydroch 
ethereal  solution  the  hjfdroelUmvie  separate 
needles;  and   when  platinum  chloride  is  ad> 
solution,  the  i>latiaixhiorviv,  <JxtH,,(NH3)sPtd,„  is  ptwipitiM 
in  straw-yellow  granules,     Thz  mfpfcU,  £    ,1 
tallizes  in  long   needles,    which    are    insoluble    in   ould 
sparingly  soluble  in  hot  water  and  alcohol. 

DiaeefylS  :  $-diamidodiphcnyl,  i.\,H,,<NH.i  ■ 
forms  long  needles,  which  melt  at  257*.* 

$.:$.' -Diamidodipkenyl,  '.'^H.iNH.a. 
duction  of  the   correspond'ui] 
hydrochloric 

,  i    ;..-..  22.  8011 
■ 
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oihiil  ui  slender,  colourless  needles,  which  melt  at 
slil  without  decomposition  when  quickly  heated  in 
ititie.s.  Its  hyilriK-hhrritU  is  readily  soluble  in  water, 
dy  in  hydrochloric  acid;  the  sulphate,  unlike  that  of 
is  readily  soluble  in  water,  and  even  in  aqueous 
t  yields  azo-colours  which  do  not  dye  uninordanted 
trectly.  Its  diacriyl  compound  crystallizes  from  absolute 
!  colourless  prisms,  melting  at  161V 
dianudodiphenyl  is  formed  when  dinitro-4  !  41- 
iheuyl  is  reduced  with  tin  and  hydrochloric  acid,  and 
obtained  treated  with  sodium  amalgam  till  the 
:  by  hydrogen,  a  process  which  requires 
ks  for  completion.  The  base  is  extracted  from  the  alka- 
li by  ether,  the  latteT  evaporated  off  and  the  residue 
A  yellow  oil  passes  over  above  360°,  and  solidifies  in 
to  a  clear  turpeu  tine -like  mass,  the  alcoholic  solution 
s  a  beautiful  blue  fluorescence.  The  sulphate  could 
.ained  crystalline,  and  the  solution  of  the  hydrochloride 
wecipitnte  with  platinic  chloride  ;  with  chlorine  water 
b  a  dark,  dirty  green,  and  with  bromine  water  a  whit* 
Its  constitution  is  not  yet  satisfactorily  proved.1 

:  SH,).  is  obtained,  according  to  Bernthsen, 
rith  carbazole  (p.  415)  and  other  compounds  when 
mix  ia  passed  through  a  red-hot  tube.  It  crystallizes 
■ous  plates,  which  melt  at  125°,  and  like  benzidine 
igly  soluble  sulphate,  but  is  distinguished  from  the 
much  as  on  addition  of  chlorine  water  to  its  aqueous 
gives  a  greyish-brown  colouration,  and  then  a  brown 
.  It  is  sparingly  soluble  in  carbon  disulphide,  the 
Tttdually    assuming   a    red     colour    on    shaking    with 


HiIl'IlENVLS.  CuH^NHjJ,. 

was  obtained  by  Tauber  by   reduc- 
line    with    tin   and  hydrochloric  acid,    remov- 
n  with  sulphuretted  hydrogen,  and  evaporating  the 
■JUoride  then  separates  as  a  white  crystal- 
lound ;  if  ammonia  be  added  to  the  warm   soluti 


■.  84. 10*. 
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the  free  base  crystallizes  out  on  cooling  in  long  colour!* 
needles,  which  melt  at  134°.  As  it  yields  a  brown  colours 
matter  on  treatment  with  nitrous  acid  or  a  diazo-chloride,  ij 
constitution  must  be  represented  by  the  formula : 


Tetramidodiphenyls,  C12Hc(NH4)4. 

2 :  2'-IHamidobenzidine  was  likewise  obtained  by  Timber  ham 
2 : 2'-dinitrobenzidine.  It  crystallizes  in  plates  resembling  thoi 
of  benzidine,  melts  at  165°,  does  not  react  with  o-diketones,  btt 
yields  brown  colouring  matters  with  diazo-salts  and  nitrous  ao^- 
and  must  therefore  be  a  di-meta-compound. 

3  :  S'-Diamidobeitzidiiie  is  prepared  by  reducing  3  : 3'-dinitip- 
benzidine  with  a  hydrochloric  acid  solution  of  stannous  chloride^ 
and  is  precipitated  by  ammonia  from  solutions  of  its  salts  it 
silvery  plates,  which  blacken  rapidly  in  the  air. 

3  :  S'-Diamidvbenzidine  hydrochloride,  C12H6(NH^C1)4+2HI0I ; 
crystallizes  in  needles,  which  readily  dissolve  in  water,  aad  I 
quickly  become  brown  in  the  moist  condition.  On  addition  of 
dilute  sulphuric  acid  to  its  solution,  the  basic  sulphate,  C^ 
(NH2)2(NH3)2S04,  separates  out  in  slender  needles. 

On  heating  the  hydrochloride  with  benzaldehyde  copious 
evolution  of  hydrogen  chloride  takes  place,  which,  together  with 
other  reactions,  shows  that  the  base  is  a  3  :  3'-diamido-compound. 
of  the  following  constitution  : 

NH2 


-/    \nh2. 

From  this  follows  also  the  constitution  of  3  :  3'-dinitrobenzidine 
and  of  3  : 3'-dinitrodiphenyl.x 

Tetramcthyltetramidodi'phcnyl,  C12H0(NH2)2N2(CH3)4,  is  ob- 
tained by  the  reduction  of  dinitrotetramethylbenzidine,  and 
crystallizes  from  alcohol  in  beautiful  silvery  plates,  melting  at 
168°.  Its  solution  in  hydrochloric  acid  is  coloured  violet  by 
ferric  chloride.2 

1  Brunner  and  Witt,  Ber.  20,  1023. 

2  Michler  and  Pattinson,  Ber.  17,  115. 
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fllDODIPHENYL  OR  CARBAZOLE,  C12HgN. 

ig  This  compound  was  discovered  by  Graebe  and  Glaser 
her  with  other  substances  in  crude  anthracene.  As  it  gave 
■talline  pic  rate,  it  was  regarded  as  u  new  hydrocarbon  until 
sis  showed  that  it  contained  nitrogen.1  Graebe  then 
red  it  synthetically  by  passing  the  vapour  of  aniline  or 
nvlamine  through  a  red-hot  tube,  which  shows   its  con- 


'V.H,.  C0Ht. 

>NH  =    |       X,NH  +  H,. 
C0H/  CSH/ 


a  portion  of  the  diphenylainine  is  converted  into  carbazole. 
I  set  free  acts  on  the  remainder  with  formation  of 
ie.  benzene,  and  ammonia.8 

rbjizol-j  i^  also  formed  when  thiodiphenylamine  is  boiled 
■me  hours  with  freshly  reduced  copper.*  wliich  is  of  interest 
lucb  as  it  proves  the  exact  constitution  of  the  compound, 
hsen  having  shown  that  thiodiphenylamiiie  (Part  III., 
I)  is  formed  by  heatiuy  o-amidoth  to  phenol  with  catechol.* 
tonstitution  of  the  two  compounds  is  therefore  represented 


e  formulas : 

Tiuii  lipoenyl  u 

OK 

\nh/ 


Carbiuiols. 


rbazole  Likewise  occurs  in  crude  aniline,  and  is  formed  iu 
jty  by  the  distillation  of  azodiplienyl-blue  with  lime.5  It 
tlso  be  prepared  by  heating  2 :  2' -diamidodi phenyl  with  25 
ric  acid  or  15  per  cent,  hydrochloric  acid  at  200°, 
Imost  quantitative,6  or  by  distilling  2-amidodi- 
rl  over  Iiu 

btain  it,  crude  anthracene  is  washed  with  water 
mric  acid,  and  then  extracted  with  ethyl  acetate  ; 


. 
M.AT.  20.  i-'i. 
ink.  Btr.  24,  *06. 
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after  evaporating  off  the   latter,   the    residue   ie  nfel«i 

carbon  bisulphide,  dissolved  in 

On  cooling,  the  compound,  CuHjN+Cg^fNO 

out  in  large  red  prisms,  which  melt  at   182".      i 

decomposed  by  ammonia  and  the  carbazole  pux 

tallization  from  alcohol  or  toluene,1    It  may  also  be  obuuiuai 

distilling  crude  anthracene  witl 

carbazole,  C1=HSNK,  remains  behind,  arid  maj 

by  water.1 

It  is  sparingly  soluble  in  alcohol,  eth 
&c.,  in  the  cold,  but  more  readily  on  warming,*  and  iijiiitih 
in  plates  or  tablets,  melting  . 
boils  at  354 — 355°,  the  sp.gr.  of  its  vapour    b 
It  may  be  distilled  without  alteration  over   i 
and   is  not   attacked    by   concentrated    hydrocl 
alcoholic  potash  at  800°. 

It  dissolves  in  concentrated  sulphuric  acid  with  a  yeflof" 
brownish-yellow  colour,  which  changes  to  a  beai 
addition  of  chlorine,  oxides  of  nj  r  i  >xidiziuga|»f 

If  a  piece  of  pine- wood  be  saturated  with 
carbazole,  and  exposed  to  the  action  of  hydros 
assumes  a  dec- p  red  colour ;  and  if  a  mixture  of  wirlw't  i 
isatin  be  dissolved  in  concentrated  sulphuric  »  i 
colouration  is  produced.     If  sulphuric  acid  b.j  dil 
volumes  of  acetic  acid,  and  a  mixture  of  quinon 
added,  an  intense  carmine-red  solution  is  obtain 
water  precipitates  a  red  or  reddish-violet  colouri 

.1/-  thylcarhazolc,  C]2H„NCHS,  is  formed  when  carbazole  i*h 
with    twice    its    weight   of  caustic    potash,    ai 
heated  with  methyl  iodide  at  170—190°,     It  crystallize*  b 
alcohol   in  needles  or  nacreous  plates,  o 
a  jmratc,  crystallizing  in  dark   ■ 

Ethyleurhaz'itc,  <  ']J'.>':|-';HV  crystalliii 
melts  at  07 — 68(.  and  likewise  foi  n 
in  pale  red  needles,  melting  i 

Am  •       :■      ■ 

■    ■ 

Jcohol  in  flat  nrinnt 

1  202  > 
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tb  benzoyl  chloride  at   160 — 170°,  and  crystallizes 

in  ji.ile  green  silky  needles,  melting  at  98*5".     It  is 

i  by  alcoholic  potash,  but  not  by  the  aqueous  solution, 

lite  with  hydroxyl  amine  or  phenyl  hydrazine,1 

CnHgN.NO,  is  obtained  when  earbazolc  in 

:i  a  mixture  of  ether  and  acetic  acid,  and  potassium 

It  crystallizes  from  alcohol  in  flat  yellow  needles, 

a  golden  lustre,  and  melt  at  82°  (Zeidler). 

tnxarlxizok,  C,sHsCl3N,  was  obtained  by  Graebe  and 

the  action  of  chlorine   on  carbazole  suspended  in 

iliiin  becoming  first  bluish-green,  then  pale 

ow,  and  finally  orange.     On  additiou  of  water  to  the 

solution,  triehloroearbazole  separates  out,  and  crystal- 

>enzene  in  long  greeuish -yellow  needles,  which  melt 

l  beautiful  needles,  and  boil  at  about  the  same 

■  aa  sulphur.     It  dissolves  in  pure  sulphuric  acid 
B  green  colour,  which  is  changed  to  emerald  green  by 

■   !-l,  and  disappears  on  wanning.     It  is  not. 

■  alcoholic  potash,  and   forms   an   unstable  picrate 
in  red  needles,  and  melting  at  100°.° 

■.  C^HjCLjN,  is  obtained  by  passing  in 
tbe  solution  has  assumed  a  deep  red  colour,  and  no 
e  is  absorbed.  It  crystallizes  from  benzene  in  long 
es,  which  melt  with  decomposition  at  225°,  and 
bout  alteration  in  hot  concentrated  nitric  acid.  It 
tb  difficulty  in  sulphuric  acid,  forming  a  yellowish- 
on,  which  on  addition  of  a  trace  of  nitric  acid  becomes 
i'l  finally  yellow. 

■■■'f,   CjjHCIgN,   is   formed   by   the   action   of 

tentachloride  on  the  foregoing  compound,  and  crystal- 

benzeue   in   slender   white  needles,   melts  at  275°, 

i  without  decomposition .     It   is   insoluble  in  pure 

acid,  but  in  presence  of  a  trace  of  nitric  acid  goes 

i  with  a  beautiful  blue  colour,  which  then  changes 

ellow.     On  heating  with  antimony  pentachloride  it 

dorobenzene. 

riazotc,  C^jHifNO^NH,  is  obtained  by  the  hydrolysis 

nitrocarbazole,  and   crystallizes  from  boiling  alcohol 

scales,  which  melt  at  210°  to  a  red  liquid.     It  is 

gly   soluble    in    hot    acetic    acid,   chloroform   and 

almost  insoluble  iu  ether  aud  light  petroleum. 

■'■■    .  24.,  278.  :  Annate*.  202,  27. 
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BtnzoytnytrocarbazaU,  0,jHj(Nv» 
the  action  of  nitric  acid  of  ap.  gr.  1*+!S  on  b 
carbazole  in  hot  acetic  acid,  and  crystal!  i;" 
yellow  lustrous  plates,  which  melt,  at   180",  are  fairly 
warm  ether  and  benzene,   very  sparingly   in 
petroleum.1 

CarbazoUdisulphviiiy  m  >/.  ( YJLNiSi  i.H 
warming  carbazole  with  concentrated  sulphuric  acid.  In  r, 
to  separate  the  compound  it  is  converted  into  the  barium 
and  the  latter  decomposed  by  sulphuric  acid.  The  solatH 
then  treated  with  a  3  per  cent,  solution  of  jh  | 
ganate  as  long  as  it  is  decolourized,  whereby  ■ 
are  oxidized  which  would  otherwia  ■  svsmflisi 

of  the  acid.     On  evaporation  the  potassin,- 
in  microscopic  cubes.     To  obtain  the  free  acid,  hydrofioM 
acid  and  alcohol  are  added  to  a  concentrated   solution  nf 
potassium    suit,    the    precipitate  tittered    off 
and  the  filtrate  concentrated.     Carbazoledisul  phonic  acid 
crystallizes  out  in  white  silky  needles.1 

DinitrocarbaxoU,  CltHfl{M01)tNH,  is  formed 
nitric  acid  <sp.  gr.  1"38)  are  slowly  added  with 
to  a  mixture  of  4  parts  of  carbazole  and  15  parte  of  acetic 
and  the   whole  heated  for  half  an  hour  at     | 
separates  out  as  a  yellow  crystalline  pi 

Tetrantirocarbatole,  C^H^NO^NH.  is  obtained  by  puba 
adding  carbazole  to  30  parta  of  concentrate 
warming  to  100°,     It  is  almost  insoluble  in  .■■■ 
benzene,  and  separates  from  acetic  acid  in  slender,  citron -yd 
crystals,  which  on  boiling  with  dilute  caustic  potash  ricU 
reddish-brown  crystalline  potassium   salt,   C„B 
latter  is  insoluble  in  water,  and  is  readily  decomposed  by  ■ 
(Graebe  and  Behaghel). 

According  to  Ciamician  and  Silber,  when  carbazole  i#  tk 
to   12    parts    of  fuming   nitric    acid   and   the 
mixture   of  four  tetranitrocarbazoles    is    Corn 
the  first  three  described  below  are  precipitated,  and  ma] 
separated   by  crystallization  from  ao 
acid   mother-liquor   water    pn  ■ 
is  formed  in  the  largest  qui  : 


1   M  ■■■  :■!.■   24p  280, 
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18  per  C-Z-.  zyz:  •::.- 
"k-colou  rs-"i    i.  r .« :  z  :~. 
ation  of  :h-r  re-*: : :~  :•  z- 
,h  an  excess  ::    ::._:"-r  r:,; 
ptofc,  CwH.-N  .-H/*\    ^j:--^   :l    :■  1    :z^s  z-»- :'.-.*     r    : 
i  solution  b~  •:■•  z:-rz*ri:-rz  ^   .-.   --z:>    .r._*r:-.l!:z-.  :r-:«.:y ::...:-. 
ich    is  alino-r.  :r^-  l:b.T  :z  i-  :l:zj  - ■-.:-:.     7;_^.  "  .  *    . 
fairlv   soluble  :l    -*\j>:t.  oii   ^-..s:.\:t>      ::   ::.  .,   ;rv  >:..".  ;■.:.-■ 
idition  on  adding  hyir  >:>>-::  „.::i.     T.t  :r--:  h-st  :>  r-*„..::\- 
iained  from  the  hydrochivriir.  az  I    .r.szillz-^  :r. :  .  .zv :\w\ 
flat   silvery  needles,  which  Kackez  \\  __  y  „*_d  :\.n:  ur.w 
arry  mass.     It  yields  te:razo-co!o;;rs  which  dyv  co::oi.  t.ibrics 
ectly.  in  similar  shades  to  The  benzidine  colours.5 
*73°   ('nrUnolwu ,    C12H,5X.    is  formed  by  iit-atiiit"  c;irba::o!o 
ix  hydriodic  acid  and  amorphous  phosphorus  at  »_0 — _4<'\ 
1  is  a  weak  base,  which   separates  from   solutions  of  its  stilts 
addition  of  an  alkali  as  a  precipitate  of  microscopic  noodles. 
ich   soon  unite  to  form  large  noodles.     It  ervstallizos  from 
>hol,    ether,  benzene.  &c,  in  long  Hat    silky  noodles,  whioli 
clily     sublime,    melts   at    !M)C,    and    boils    at     2!Mi-- 2!I7\    its 
our  having  the  sp.  gr.  6*06.     Its  smell  is  eliaraetoristie,  and 
i    Blank,  Ber.  24,  306.  -  T.-iuWr,  y;,v.  23,  "»^6ti. 
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exceedingly  pungent  when  warm ;  it  is  readily  attacki? 
oxidizing  agents  with  formation  of  dirty-green  or  brown 
ducts,  and  on  heating  at  300 — 360°  yields  a  hydro* 
CuHju,  boiling  at  225°,  which  has  not  been  further  eiaiaia 

Carbazolhir  Iri/dmrhlm-idc,  C,SH|5N.HC1,  remains  aa  a 
on  evaporatiug  the  aqueous  solution,  and  separatee  in  the 
form  when  hydrogen  chloride  is  passed  into  an  ethereal  w 
of  the  base ;  on  standing,  however,  it  gradually  crystalli 
thick,  hard  tablets,  On  long-continued  heating  at  300°,  v 
hydrogen  chloride  and  hydrogen,  forming  the  non-  basic  com 
a-kydrocarlazole,  C12HUN,  which  forms  crystals  having  a 
resembling  that  of  o-naphthylamine,  melta  at  120',  b 
325 — 330°,  and  forms  zpicratc  crystallizing  in  brown  pla« 

Etkylmrbazolinc,  C^H^N.CjHj,  is  formed  by  heatia 
bazoline  with  ethyl  iodide  and  alcohol.  The  kydrivdi^ 
crystallizes  out  in  tablets. 

Acctykarbaxoiinc,  CtlHuN .CO.CHa,  is  prepared  by  h 
carbazoline  with  acetic  anhydride ;  it  is  readily  solu 
alcohol,  crystallizing  from  the  solutiou  in  beautiful, 
needles,  which  melt  at  98°  (Graebe  and  Behaghel). 

fH-Hydromrbazole,  C'13H13N.  By  the  electrolysis  of 
with  alternating  currents  Dreschel  obtained  the  con 
kydrophenohetone  or  ketohcxhydrobenzene,  CflH100.  This  f 
crystalline  hydrazone,  which  is  converted  by  the  action  of 
acid  into  hydropltenanil-uie  or  fi-hydrocarliazolc?  This  r 
corresponds  to  the  indole  syntheses  of  Emil  Fischer : 3 


CH, 

/\ 

H„C     CH„ 

I 

C 


H,C 


CH. 

/\ 

H,C     CH, 

H.C     C 


■  NH, 


CH  NH 
HC     C 

1    n 

HC     CH 
\/ 
CH 

Xy 

HC       C 

HC      CH 
\/ 
CH 

1  Closer  and  Grcebc,  Annatcn,  163,  362  ;  170,  68.       a  J.  /V.  £**«.  0 
•  Baeyer  and  Tutelu,  Her.  88,  218,  ;  E.  Fischer,  Annalcn,  836,  HI 

■ 


'|]"i.;nlj;izi.'V    u-ystallizes   in  colourleaa  plates,  which 
I    are   sparingly  soluble  in  water,  readily  in 

AMI  DOHYDROXY  DIPHEN  VLS. 

4' -Dtni't idc~S-hyd raeyd ipkt a yl ,    or   Bydnxeybauriduu, 

)(NH,)r      By   the  action  of  a   solution    of  phenol- 
acid    in   caustic   soda    on   diazobenzene   chloride. 
tphenobulphcmt*,  C(1Hs.N;.C,lH.i(OH}S03Na,  is 

and  crystallizes  in  yellow  plates.  When  this  is 
Willi  water  and  gradually  added  to  a  hydrochloric  acid 
Stannous  chloride,  reduction  accompanied  by  inter- 
change takes  place,  and  on  evaporating  the  solution 
val  of  the  tin  by  sulphuretted  hydrogen,  the  hydro- 
1'  ,liiiiiiiil(>liifilni,viiihj>hf)iiilfulj>ho)iii  nn//  separates  out 
crystals;  these  are  converted  on  heating  with 
iff  into  diamidohydroseydiphtnyl  sulphate,  <  \„H7(OH) 
which  is  almost  insoluble  in  water,  but  dissolves 
ly  in  dilute  hydrochloric  acid.  The  free  base  separates 
Jitioi)  of  caustic  soda  in  colourless  plates,  which  melt 
nd  are  sparingly  soluble  in  water,  alcohol,  and  ether, 
ly  in  alkalis,  the  latter  solution  quickly  undergoing 
in  the  air.1  It  is  also  formed  when  beuzidmesulphone 
ic  soda:4 

HjjSO,  +  2NaOH  =  C^HjfNH^OH  +  NaiS03, 

m  itution  is  represented  by  the  following  formula  : 

_OH 

H'N\I)-\_)NHj' 

trido&ethoxydiphenyl,  CjjH^OCjHj)  (NH^  is  pre- 

manner  from  benzeneazophenetoilsulphonic 

N.J'.H^.OCjHjjSOjH,  and    crystallizes    in    lustrous 

which  melt,  at  134 — 135°.  and  are  sparingly  soluble 

readily  in  alcohol,  but  insoluble  in  alkalis.  Its  difficultly 

iftatr  forms  prisms,  and  dissolves  in  hydrochloric  acid 

lion  of  a  basic  salt.     On  heating  the  ethyl  compound 

rochloric  acid  under  pressure  it  yields  ethyl  chloride 

tydiplienyl  hydrochloride. 

71.  -  Gri«s«  Mid  Duislwrg,  Btr.  22,  2*88. 
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Amido-diphenols. 


2732  3 :  $'-Diaviido-<y-diphenol,  CuH^NH^OH)*  is 
by  the  reduction  of  3 : 3'-dinitro-7-diphenol ;  it  ciystalluei 
colourless  needles  or  plates,  and  its  readily  soluble  hydi 
C12H6(NH8Cl)2(OH)i,  forms  needles  or  nodules.    The 
ammoniacal  solution  assumes  a  deep-green  colour  in  the  air. 

IXacetyldiamido^^iphenol,    C12H6(NH.CO.CH3)2(OH)t, 
obtained  by  Schiitz  by  the  action  of  acetic  acid  on 
diphenol,  and  crystallizes  in  white  needles  which  melt  at  21( 
and  are  soluble  in  alkalis  but  not  in  acids. 

was  prepared  by  Kunze  by  boiling  diamido-7-diphenol 
acetic  anhydride ;  it  crystallizes  in  white  needles,  which  meh 
225°,  and  on  more  strongly  heating  lose  acetic  acid,  passing  ii 
the  following  compound. 
Dicthenyldiamido^f-diphenol  is  formed  according  to  the  equatki] 


C„H 


6"SV 


.O.CO.CH3 


NH.CO.CR 


C«H 


/ 


0"3\ 


O.CO.CH3 
NH.CO.CH, 


C6H,.      ^C.CHg 


-0 


+  2CH,.C00E 


C„H./    \.C.CH, 


0    3\m^ 


Schiitz  also  obtained  it  by  heating  diamido-7-diphenol  with 
acetyl  chloride  at  150°.  It  crystallizes  in  colourless  prism* 
melting  at  195°,  and  is  soluble  in  acids  but  not  in  alkalis. 

The  formation  of  this  anhydro-compound  shows  that  the 
amido-groups  in  diamido-7-diphenol,  occupy  the  ortho-position 
to  the  hydroxy  1  groups,  and  it  has  therefore  the  constitution: 


H2N 


HO 


/ 


_NH. 
'\_X     \qH 


This  also  shows  the  constitution  of  3  : 3'-dinitro-7-diphenol.1 

Tttromido-y-rfiphfml,  C12H4(NH2)4(OH)2,  is  prepared  by  t\ie 

reduction  of  the  corresponding  dinitro-compound,  and  crystallize^ 

in  white  needles  or  silvery  plates,  which  become  blue  in  th^ 

air.     On  passing  air  through  its  solution  in  alcoholic  ammonia, 

1  Kimze,  Bcr.  21,  3331  :  Schiitz    Bcr.  21,  3530. 


(  V.H^NH.JjO.,,  gepitratea  out  iu  blue- 
leedles,  which  have  a  bronze  lustre. 

ido^diphmol,  Cli:Ht(NH.CO.CH3)4(O.CO 
separates  as  a  crystalline  powder  on  boiling  the  base  with 
anhydride,  and  on  warming  with  caustic  soda  yields  the 
y  compound.  CI,H,(NH.CO.CH.1)4(OH).,.  which  crystal- 
i  Lustrous  needles,  melting  at  280°. 

constitution  of  tetramido-y-di phenol  may  be  represented 
?rent  ways,  as  for  example  : 


OH 

8 


v 

OH 


NH. 


OH 
'\NH, 

NH, 

\>h> 

OH 


OH 


NNH, 


H2N 


V 


'NHS 


OH 


I  the  first  of  these  formulae,  but  Schiitz  found 
.  yields  with  acetyl  chloride  a  diethenyl  base,  which  he 
ia  soluble  ih  alkalis,  and  must  therefore  contain  a  hydroxy] 
Such  a  compound  can  only  be  formed  if  the  constitution 
base  is  represented  by  the  second  or  third  formula,  and  of 
vrhutz  gives  preference  to  the  second. 

pfunetMl.oi  /»V)/,ti»/!^iM,[CBH,(OC,Hfi)NHJa. 
ined  i'ruin  />-nitrophe  tie  toil.  CuH,;  NO»)OC2Hs,  byconvert- 
li;i;:npliLjiit.-Tiiil     and    heating    the    latter    with 
toted  hydrochloric  acid,  or  better  by  adding  the  hydrazo- 
md   to  a   warm    hydrochloric    acid  solution   of  stannous 
e.  boiling  for  a  short  time  and  concentrating.    On  cooling, 
uble-salt,  C^H^UCjH^CNHjCl^  +  2SnCl2,  crystallizes 
beautiful  rhombic  plates.     On  decomposition  with  sui- 
ted hydrogen  the  hydrochloride  is  obtained,  and  crystallizes 
»  ut ric  aggregates  of  ueedles.    The  base,  wiiich 
■  Hparated  by  ammonia,  forms  plates  or  needles,  which  are 
*  -  -lub!.    in  cold,  more  readily  in  hot  "water,  and  easily  iu 
'in    -4mI<iti-    its   ethereal   solution   with   a  trace  of 
a    beautiful    moss-green    compound    separates,    which 
s  brown.1 

I  JlijLls.ii.  J.  Pr  Qh*m.  II.  19,   ■•'■ 
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IHamsidmc,  [C^tOCHjjNHJj,  is  obtained  on  the  tap 
scale  in  a  similar  manner  from  o-nitranisoil,  and  likewise  oj* 
tailizes  in  plates.  Both  this  and  the  previous  compound  «e 
employed  in  the  colour  industry.1 

Ihamido-diphenylene  oxide,  C,  JJe(NHj)30,  is  formed  by  h<* 
tng  benzidinedisulphonic  acid  with  caustic  soda  under 
and  crystallizes  from  hot  water  in  white  needles,  melting* 
150 — 152°.  Its  hydrochloride  is  readily,and  its  sulphate sparing)] 
soluble.     It  is  also  employed  in  the  preparation  of  aze-cokwa 

4 :  i'-Diamiilo-2  :  2'  :  3  :  V-tetraJtydroxydiphenyl,  CuH/NH^ 
(OH)4.  The  ethyl  ether  of  this  compound  is  formed 
nitro-y-dietlioxybenzene  is  warmed  with  zinc  dust  and  alcolwl* 
potash,  and  the  tetra-ctho.i.iihydrmohaze'iit  thus  obtained, 
with  hydrochloric  acid.  It  crystallizes  from  dilute  alcohols 
plates,  melting  at  120°,  and  forms  a  hydrochloride-  which  aiw 
lizes  in  slender  silky  needles;  on  addition  of  oxidizing  aga* 
to  its  solutions  these  assume  a  dark-brown  colour,  and  I 
precipitate  which  has  a  metallic  lustre  is  formed." 


TETRAZO-DERrVATIVES    OF    DlPHENYL. 

2733  These  compounds,  which  contain  the  diazo-group  twice, 
were  also  discovered  by  Griess.* 

Tctrazodiphenyi  nitrate,  (CaH1.N=N.NOs)a,  is  readily  formal 
when  nitrogen  trioxide  is  passed  into  a  cold  concentrated  soke 
tion  of  benzidine  nitrate.  On  addition  of  alcohol  and  ether 
sfpamtes  in  white  or  yellowish  needles,  which  are  readily  sMM 
in  water,  sparingly  in  alcohol,  insoluble  in  ether,  and  on  heating 
explode  as  violently  as  diazobenzene  nitrate.  Hot  water  decern* 
poses  it  into  nitric  acid,  nitrogen  and  7^1iphenol.  On  addition 
of  platinum  chloride  to  its  solution,  the  platinoehlor&i 
t'^H^NjI'tClg,  separates  out  in  pale-yellow  narrow  plates 
small  six-sided  tablets  greater  in  length  than  in  width,  accord- 
ing  to  the  concentration.  On  beating  with  soda  it  decompca* 
forming  i :  4'-dichlorodiphenyl. 

Telrazodiphenyl  sulphate,    (C12HBN,S01).;HiS04,  separate* 
addition    of  sulphuric  acid    and    alcohol    to  a  solution  of 

1   Farbrnfabr.  votm.  Bayer  and  Co.,  FritdldndtT'i  Theerfarbcn,  *SS. 
1  Ftti-benfnbr.   vorra.   Bnyei  and  Co.,    Chan.   Ztit.    1889,    12*0;  Stkl 
HUinkohlcnthetT,  2,  1179- 

•  Nictiki,  Annalcn,  215,  1*6.  *  Journ,  Chmt.  See. 
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*fce  as  a  crystalline  precipitate  or  in  white  needles,  which 
e  the  following  constitution  : 

.NrS04H 

N>°< 
^Ng.SO.H 

It  is  very  explosive  when  dry,  and  yields  diphenyl  on  boiling 
r£h  alcohol. 

TetrazodipJienyl  perbromide,  CjjHg^Brg,  separates  in  rounded 
ddiah  crystals  when  bromine  water  is  added  to  a  solution  of 
le  nitrate.  It  is  a  very  unstable  compound,  which  is  converted 
f  boiling  alcohol  into  4 : 4'-dibromodiphenyl,  and  by  aqueous 
mmonia  into  tetrazodiphenylimidc  or  ditriazodiphenyl : 

C6H4.NBr.NBr2  C0H4.N^  || 

+  8NH3  =  *J    +  6NH4Br. 

CftH4.NBr.NBr2  C6H4.N<^  || 

It  is  insoluble  in  cold  water,  sparingly  soluble  in  cold,  more 
readily  in  hot  alcohol,  and  crystallizes  in  very  lustrous  white  or 
yellowish  plates,  which  melt  at  127°,  and  on  further  heating 
decompose  with  a  crackling  noise. 

TetrazodipJicnylamidobcnzcne  separates  as  a  yellow  crystalline 
mass  on  addition  of  aniline  to  a  solution  of  the  nitrate.  It 
crystallizes  from  hot  alcohol,  in  which  it  is  only  sparingly  soluble, 
in  spear-shaped  crystals,  which  are  generally  united  in  stellate 
iggregates,  and  explode  on  heating.  Its  constitution  is  re- 
presented by  the  following  formula  : 

C6H4.N :  N.NH  C0H5 


C6H4.N :  N. 


NH.C6H6 


Tetrazodiphmol,  [C^H^     ^N]2,  is  formed  by  the  action  of 


sodium  nitrite  on  a  solution  of  3  :  3'-dianudo-7-diphenol, 
tallizes   in   red   needles,  and   when    freshly  prepared 
in  hydrochloric   acid  forming  a  red   solution,  which 
cipitated  by  ammonia,1 


HyDRAZINE-DERIVATIVES   OF   DrPHESTL, 

2734  Diphtnylenehyiinaine,  (O^.NILNHj),,  is  most  rssdib/ 
obtained  by  dissolving  51)  grams  of  benzidine  hydrochloride  » 
40  grams  of  37  per  cent,  hydrochloric  acid,  and  500  w.  rf 
water,  and  diazotizing  the  well-cooled  solution  with  tin 
calculated  quantity  of  sodium  nitrite.  The  product  ii  th"1 
added  to  a  cooled  hydrochloric  acid  solution  of  staunous  chioriJt 
and  heated  for  about  two  hours  on  the  water-bath  till  the  k» 
has  disappeared,  and  the  dipheuylene hydrazine  hydrochloric 
has  separated  as  a  dirty-brown  precipitate.  An  equal  volnnie  & 
water  and  some  animal  charcoal  is  then  added,  and  the  whole 
boiled  and  filtered  hot.  The  salt  which  separates  on  cooling  ^ 
decomposed  by  ammonia,  or  better  by  sodium  acetate  in  h" 
solution,  when  dipheuylene  hydrazine  separates  out  in  lu»trJ« 
plates,  which  quickly  become  yellow  and  then  brown,  ami  kw 
at  167°  with  decomposition.  It  reduces  Fehling'a  so" 
sparingly  soluble  in  alcohol  and  ether,  more  readily  in  w«K 
acid,  and  also  fairly  soluble  in  hot  water,  from  which  it  erf- 
tallizes  in  slightly  coloured,  very  slender  needles. 

Its  hydrochloride  crystallizes  from  hot  water  in  rosette-shif* 
aggregates  of  small  needles,  which  are  sparingly  soluble  ia  wM 
and  still  less  in  hydrochloric  acid  and  alcohol.  Thesu/^WB 
likewise  sparingly  soluble  in  cold  water,  and  crystallizes  frfl 
the  hot  liquid  in  spherical  aggregates  of  needles. 

Dq'ht:nyh-iir,!u,itro*vlty<lrazutc.  [0„HvN(N<l).NH.:]i,  si'paraW 
on  mixing  solutions  of  the  hydrochloride  and  sodium  uitrii*  * 
a  pale  yellow  precipitate,  which  melts  at  112 — 113°  *» 
decomposition,  is  sparingly  soluble  in  alcohol,  more  readily" 
acetone.  It  is  fairly  stable  in  the  dry  state,  but  rapidly  * 
composes  in  solution. 

DiphmylewdvKmimriHizide,       (C„H1.NH.NH.CO.N"H1)r 
formed   by   adding   potassium   cyauate    to   a   solution  of  ) 
diphenylenehydraziue  hydrochloride,  and  is  sparingly  soluble 

1  KUme,  Ber.  21,  3331. 
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ire  readily  in  acetic  acid,  and  crys- 
wm  from  alcohol  in  slender  needles,  wliich  melt  with 
■nposition  at  300 — 308".  Its  hychwhloride  separates  from 
wattr  in  colourless  plates. 

■. ,  [<'HHt.N;H— CfCH.,),]^  is  pre- 

iaaolving  the  hydrazine  in  acetone;  on  evaporating 
the  excess  of  the  latter,  and  pouring  the  dark -red  liquid  into 
■■Mish-yellow  precipitate  is  formed,  which  may  be 
ry«tailized  from  ether.  The  compound  is  very  unstable, 
ociolly  when  moist,  and  melts  at  197 — IDS"  with  decom- 
■    ■ 

1113  with  zinc  chloride  at  215 — 220°  it  is  converted 

wdimttkylindoh.  C,8Ht8Nj,  which  is  purified  by  dis- 

ind   washing  with  ether.     It   forms  a  pale 

low   mass,  which   melts  at  270",  and   in  alcoholic  solution 

us   pine-wood    dipped    in   hydrochloric  acid,   first 

mcv  and  then  dark-red.1     It  has  the  following  constitution  : 


C..H.- 


CM 


Eh^tawJAAytfranne,  C^HafOH^NjH.,),.  On  addition  of 
moos  chloride  to  a  hydrochloric  acid  solution  of  tetrazo- 
i't'wi'.k  of  this  compound  is  obtained.  It 
rtaltizes  in  slender  white  needles,  and  on  treatment  with 
mania    yields    diphenolhydrazine    in    colourless    crystalline 

bich    melt    with   complete   decomposition   at   140°. 

Fehling'a  solution  and  ammoniacal  silver  solution, 

ydrazone,  i.',,,H,,'(iH:.[N  ,H.O(CH.()s]a.     On 

to   a  solution  of  the  hydrochloride  till    it 

mieuces  to  become  turbid,  this  compound  separates  out  in 

■  -.-,  melting   al    200°,  which  are  insoluble  in  alcohol 

Daringly  soluble  in  ammonia,  but  readily  in  caustic 


Kuum;  Bcr.  21,  3331. 
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Azo- Derivatives  of  Diphenyl. 

2735  i-Axodiphtnyl,  CjjHg.Nj.CjjHj,  is  formed  by  the 
of  sodium  amalgam  od  an  ethereal  solution  of  i-nitrfljjiW 
but  is  best  prepared  by  mixing  hot  alcoholic  solution 
4-hydrazodiphenyl  and  ferric  chloride ;  it  separates  m  1  ni 
precipitate,  which  is  insoluble  in  alcohol  and  acetic  acid,  but 
dissolves  readily  jd  ether,  and  crystallizes  from  Wniaie 
well-developed  orange-red  tablets,  melting  at  240 — 250*. 

l-Hydrazodiphenyt,  C,!rI(,.NH.NH.CliH0.  Zimmermmn  p 
pared  this  compound  by  heating  azox  yd  i  phenyl  with  alrolwli* 
ammonium  sulphide.  It  crystallizes  from  alcohol  in  small  wbM 
satiny  tablets,  which  melt  at  247°.  and  become  brown  ro  d* 
air.  On  distillation  it  forms  azodiphenyl  and  4-ainidodipliend, 
but  is  unaltered  by  hydrochloric  acid  at  280°. 

Azoatydiphenyl,  |    yO,  is   formed    by   boding 

diphenyl   with   alcoholic  potash,   and   crystallizes  in  yellowi 
scales,   which    melt   at    205c,  are   sparingly  soluble   in 
acid,  and  insoluble  in  alcohol.1 

NOyCuH^N. 
Dinitroazaxydiphcnyl,  |  ^O,  is  formed  whensodm» 

no2.c12h8.n/ 

amalgam  is  added  to  4  : 4 '-dinitrodi phenyl  suspended  in  alcolxi 
It  is  insoluble  in  the  common  solvents,  but  dissolves  in  boiling 
aniline  with  a  beautiful  orange-red  colour,  and  separates « 
cooling  as  a  brick-red  crystalline  powder,  which  melts  at  25* 
By  the  action  of  tin  and  hydrochloric  acid,  or  of  alcohol 
ammonium  sulphide  at  115°,  it  is  reduced  to  benzidine.- 

Derivatives  of  4- azodiphenylsu) phonic  acid  are  obtained  b 
diazotizing  a  hydrochloric  acid  solution  of  4-amidodipheny 
sulphonic  acid  with  sodium  nitrite,  and  adding  an  alkali 
phenol  solution. 

Sodinvi  yhcnolazodiphcnylmlphonati,  CHH,(OH)N,,C11B 
S03Na,  is  an  amber-yellow  precipitate,  which  readily  dissoh* 
in  hot  water,  and  colours  wool  or  silk  a  beautiful  yellow. 

Sodium  resorci>i"h<zo<tifh>ny!>ii!p/tfinittt\  CeH3(0 HJjNj.CJi 
S03Na,  is  a  brick-red  crystalline  precipitate,  which  on  dryi 
becomes  brown.  It  is  readily  soluble  in  hot  water,  and 
woo),  silk,  and  unbleached  jute  a  beautiful  orange. 

1  Zimmwuittnn,  Bcr.  13,  1BC0.  '  Vt'dd,  Btr,  10,  1S7. 
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dium  quinolazodiphenylsulphonate,  C6H3(OH)2.N2.C12H8. 
S a,  is  readily  soluble  in  water,  and  dyes  silk  and  unbleached 
amber-yellow. 

dium  a-naphtholazodiphenylsulphonatef  C10He(OH)N2.C12H8 
tfa,  is  a  fairly  soluble  brownish-black  precipitate,  which 
i  the  above  fabrics  deep  reddish-brown.  The  corresponding 
mpound  is  a  pale  red  precipitate,  easily  soluble  in  hot 
>r,  and  dyes  a  beautiful  red.1 

1  Carnelley  and  Schleselman,  Journ.  Chem.  Soc.  1886,  I-  380. 
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METHYLDIPHENYL   GROUP. 

2736  o-Phmyltolyl  or  2-Methyldiphenyl,  GJIpCJIJEHp 
prepared  by  Barbier,  by  acting  with  sodium  on  a  mixture 
bromobenzene  and  liquid  bromotoluene.     It  is  a  liquid  whickj 
boils    at  258 — 260°,    and   has   an    odour    resembling   that 
diphenyL1 

m-Pkcnyltolyl  or  %-Mcihyldiphenyl  is  formed  together  with 
other  hydrocarbons  by  the  action  of  methyl  chloride  on  a  ma- 
ture of  diphenyl  and  aluminium  chloride,  and  is  a  strongly 
refractive  liquid,  which  boils  at  272 — 277°,  and  is  oxidized  by 
chromium  trioxide  to  m-phenylbenzoic  acid.2 

4 : 4'-2>wmtVfo^w/AyWi>A^y/,C6H4(NH^.C6H3(NH^OTr» 
prepared  on  the  large  scale  by  heating  o-toluidine  with  nto> 
benzene  and  powdered  caustic  soda  at  180°,  whereby  a  mixture 
of  methylazobenzene  and  methylazoxybenzene  is  obtained 
which  on  reduction  with  zinc  dust  and  caustic  soda  yields 
the  hydrazo-compound.  The  latter  is  converted  by  the  action 
of  hydrochloric  acid  into  the  isomeric  4 : 4'-diamido-3-methyldi- 
phenyl.  which  separates  on  addition  of  caustic  soda  as  a  thick 
svrup.  and  gradually  solidifies  to  a  glassy  mass.3 
*  4  :  X-Diamido-Z-hydroxy-S-mcthyldiphenyl,  C6H3(NHj)(0H; 
O^H^  NH^CHS,  is  prepared  by  heating  0-toluene-azophenyl- 
<  Aphonic  acid  with  water,  and  crystallizes  in  nacreous  plates 
which  melt  at  177c.  and  are  readily  soluble  in  alkalis.  It* 
-.  .Y:..i.v  forms  crystals  sparingly  soluble  in  water. 

4  :  ±-Di«rnid(*thcwphenyltolyl  Cj^CHjXNH^OaHj  is 
:.rvpart\:  in  a  similar  manner,  and  crystallizes  iu  flat  needles 
which  molt  at  1 1 7"oc,  and  are  converted  by  heating  with  hydro- 
v  *  *.oric  acid  into  the  foregoing  compound,  which  has  the 
ivv.s:itu:iona!  formula : 4 

•  *>.*'%  1,  !."»4>. 

■*  A*U:::.  Si.:\  &v.  CUm.  49,  57  ;  Ann.  Chim.  Phys.  [6]  15,  239. 

*  .v:-Vy.?,K  verm.  Bayer  aud  Co.  ;  Chew.  Zcit.  14,  1144. 
«  wV.nlir*.  Her.  20,  3171. 
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OH,  i  H 

V  _/ 
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totyl  or  4-Methyldiphen.yl  was  prepare*!  by  Carnellej 

■ilium  on  a  mixture  of  broiimbenzcm.*  ;md 

unotoluene,   benzene,  toluene,  diphenyl,  ditolyl,  and 

ber   products   of  high   boiling-point  being  also  formed.1     A 

rger  yield  is  obtained  by  passing  a  mixture  of  benzene  and 

•ours  through  an  iron  tube  filled  with  pumice  stone 

i    to   dull   redness ;  a   series   of  other  hydrocarbons, 

aphthnlene,  diphenyl,  o-jtj-ditolyl,  phenanthrene,  an- 

[■lienylbenzene,  &c,  is  also  formed.3 

■i.-iionation    of    the    product,    weighing    1453    gnus., 

II  ^rma,  ol'yi-phenyltolyl.     This  substance  is  a  strongly 

tractive,  pleasantly-smelling   liquid,  boils   at  263— 267°,  and 

I  b  low  temperature  to  crystals  which  melt  between 

and    3°.     It   is   oxidized  by  dilute   nitric  acid  to  ^-phenyl- 

Bsoic  acid  and  by  chromic  acid  to  terepbthalic  acid. 

ivniftolyl,  C„H6.C11H3Er.CH3,  is   obtained,   together 

i hatjuice  next  to  be  described,  when  the  calculated 

isntity   of  bromine  is  gradually  added  to  a  solution   of  the 

rdrocarbon  in  carbon  disulphide.     The  solvent  is  then  distilled 

f  ami  the  residue  heated  with  caustic  soda  solution,  washed 

Hi  water  ami  extracted  with  boiling  alcohol.     The  crude  pro- 

llizes  out  on  cooling  and  is  purified  by  recrystalliza- 

*■.     It   forms  nacreous  tablets,  melts   at    127 — 129°,  and    is 

soluble  in  cold,  slightly  in  boiling  alcohol,  and  readily 

An  acetic  acid  solution  of  chromic  acid  converts  it 

iterephthalicacid.no  other  product  being  formed,  so 

A*!  its  constitution  must  be  re]  ire  sen  ted  by  one  or  other  of  the 

mute:' 


y-Sromo-p-fhtnyUolyl,  (  'l!H1Er,(.'(.H1.f'H..l  separates  out  as  a 

lien  the  mother  liquor  of  the  preceding  compound 

after  being  freed  from  idcohol  arid   water, 
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solidifies  on  cooling  to  a  yellow  crystalline  mass,  melting  at 
7 — 30°.  On  oxidation  it  first  yields  p-broniopliertylbmzuie 
cid  and  then  p-broroobenzoic  acid,  and  is  therefore  a  dipm- 
compound. 

i^DHmmw-p-pktnyltolyl,  C'0H(Br.C((H3Br.CH3,  is  formed,  to- 
gether with  the  /9-compound,  when  two  molecules  of  br 
are  employed,  the  liquid  being  cooled  at  first,  but  aftemnil 
heated  gently  for  some  time.  After  the  evaporation  of  tit 
carbon  disulphide,  the  residue  is  repeatedly  extracted  with  bail- 
ing alcohol,  the  small  amount  of  the  a-cornpound  which  is 
present  being  thus  dissolved.  It  crystallizes  in  frobd-doM 
tablets,  and  on  oxidation  passes  first  into  a-bromophenylbroiw- 
benzoic  acid  and  then  into  p-bromobenzoic  acid. 

fJ-Difo-vmo-p-phenyltotyl.  C6HtBr.CflH3Br.CHa.  is  scare!; 
soluble  in  alcohol,  but  readily  in  benzene,  and  crystallizes  fr* 
ether  in  needles,  melting  at  148 — 150°.  It  is  converted  bj 
oxidation  into  #-bromophenylbromobenzoic  acid  and  ji-b-onw- 
benzoic  acid. 

Each  of  these  compounds  therefore  contains  one  bruiui» 
atom  in  the  para-position ;  the  second  atom  of  bromine  is  praeBl 
in  one  compound  in  the  position  CHj :  Br  =  1:2,  and  in  tb* 
other  1 : 3. 

Nitro-p-phenyltolyl,  C^HgfNO^CHg,  is  formed  when  one  put 
of  nitric  acid  of  sp.  gr.  1*45  is  added  to  a  solution  of  one  part  of 
the  hydrocarbon  in  three  parts  of  glacial  acetic  acid,  and  crji- 
tallizes  from  hot  alcohol  in  hard  lustrous  needles,  melting 
141°.  An  oily  iuoiionitro-compound  is  also  formed  in  the  re- 
action, but  has  not  been  obtained  pure. 

Dinitro-p-phcnyltolyl,  C^H^NO^CH.,,  is  prepared  b 
action  of  a  mixture  of  six  parts  of  nitric  acid  and  one  part  'if 
sulphuric  acid,  on  three  parts  of  the  hydrocarbon.  It  crp- 
tallizes  from  alcohol  in  slender  white  needles,  and  inelta 
153—157°. 

Amido-]i-pfienyltolt/l ',  C^H^NKX'H,,  is  obtained  by  the 
ductiou  of  the  mononitro -com pound  with  tin  and   hydrochloric 
acid,  and  crystallizes  in   fascicular  groups  of  needles,  melting, 
at  93 — 97°.     The   hydrochloride   forms  small   silky  needles 
tablets.1 

1  Curiielley,  Jiiurw.  Cheat.  Sot.  18ifi.  1,  20. 
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Phestlbenztl  Compounds. 


K'  alcohol,  CflH6.CaHt.CHrOH,  was  prepared 
by  hpjftiug  m-phenyltolyl  to  150"  with  bromine,  boil- 
.  iili  alcoholic  potash  and  finally  treating  the 
ma  obtained  with  hydriodic  acid  in  the  cold  : 

i   H  .mi  ',HB  +  HI  =  ClHs.CHj.OH  +  CBH&L 

thick  liquid,  without  taste    or  odour,  is   not  volatile 
i   and   is  insoluble   in   water,  but  soluble   in   alcohol, 

I'^H^.CH.jOCHy.  was  prepared  in 

manner    to   the    ethyl   ether;    it   is   a  syrupy   liquid, 

cteristic   not   unpleasant  odour,  and  is  volatile  with 

iyl    ether,    CuHj.CH.j.OCjH,.,    is    a    similar 


The  Phenylbenzoic  Acids,  C„Hfi.CHH4.COsH. 

738  thFkenylhenzoie  add  was  first  obtained  by  Fittig  and 
■    by  fusing  diphenyleneketone  with  caustic  potash  :s 


*/ 


CO  +  HOK  =    I 

C„H,.CO.OK 


llso    formed,   together  with    earbmiyldiphenyl   oxide,  CO 

^,0,  and   other    products,  by  the   distillation  of  sodium 

fatB  with    phenyl  phosphate,  and  has  been  synthetically 

.n-d  from  o-amidodipheriyl  by  diazotizing,  converting  the 

1  phenylbenzonitrile  by  a  solution  of  cuprous 

and  heating  this  with  alcoholic  potash.3     It 

;.  "iily  very  sparingly  soluble  in  boiling  water, 

rom  boiling  alcohol  in  small  transparent  needles, 

ute  solution  in  well-developed,  lustrous,  four- 

49,  ...  .■■/:.-,   VI,  Ifl,  242. 

.  166,  :"  1  :  8  bmiti,  Anwikn,  193,  120. 
257,  ■■-■■ 
r.c  1     m  F   F 


:  sins  witi  obliqw 
often  an   inch   in   length.      It  melta  at  110 — lll'.a 
to  a  crystalline  mass  when    Blowly     ■■ 
■.  m.    viscid,   glut  a 
which    becomes    crystalline   if  i1    be 
win.'.     When  it  is  heated  with  slaked  Lime 
is   again   formed,  together  with   a  little   diph 
which  is  larger  when  the  calcium  sail   is 
acid  fused    with   potash,   its   production   being   acconips 
carbonization  of  the  mass.     Dilute  nil 
it  even  on  boiling,  whilst  on  beat  ing  with  potassium  dicxu 
and   dilute   sulphuric   acid    it  is,   Lis 
completely  destroyed. 

Potassium  >>-/>/"  nylbenttoate,  '  '^H.,'  lK+  1 1 

small,  transparent,  prisms,  and    is   readily  snliili] 

scarcely  in  concentrated  caustic  potash  Rotation. 

.   1 1  !j(Hj(  i..}.< '.'  +2 
soluble  in  water,  and  forms  small  crystals,  wbi 
slowly  even  in  a  large  quantity  of  boiling     ■ 
then  separate  out  again  until  the  solution   hi 
concentrated. 

iio.riii.iii  '■'.■'  ■   II. .O, 

the  evaporation  of  a  dilute   solution    in    feacJcoler  j 
crystals.     When  the  mother  liquor  is  cooled 
salt  separates  out.  and   if  it  then   be  allowed  to  « 
sulphuric  acid,  crystallization  does  not  occu 
concentrated;  the  amount  of  salt  which   sep 
creased  by  raising  the   tomperature,  but  it  d 
redissolve  on  cooling. 

fiiJri'r  0-j.ihritytti,  ,,  .  i  '   ■  : 

which  crystallizes  from  hot  ■■■.- 

Et)tyl-o-pkr.iiiiihi-n-."<'ti .  (  \:.U.,i >.,.<  ',H 
hydrogen  chloride  into  the  alcoholic  solution  ■■■ 
thick  colourless  liquid,  boils  at  300—305"  ami 

XitTO-o-phenylbensoie  acvi  ' ',  JI,(N<  > ,i< 'OrH,i 
when  o-phenylbenzoic  acid  is  brought 
it   crystallizes     from    alcohol     in    tra 
ind  melts  at    221 

solnbte  in  ■' 

spontaneous   i  vaporat.i I 
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I  ;iH4(OH)C,1H3(OH)C01!H, 
diphenylenaketonedisulphonic  acid  is  fused 
rtic  potash : 


C0H,.OH 
CHH3(OH)CO.OH 


+  2HOK  +  HaO  =  I  +  2SOsKa. 

CUH  "" 


out 


melting  a:  270s,  is  sparingly  soluble  in  water, 
:  in  alcohol,  and  decomposes  011  heating  with  lime  into 
n  dioxide  aud  7-diphenol.1 

■  add  is  formed,  together  with  salicylic  acid, 
hfitybenxoic  acid,  a-hydroxyisophthalic  acid,  ^-phenyl- 
itc  acid,  and  other  amorphous  yellow  and  brown  products, 
one  part  of  benzoic  acid  is  fused  with  six  parts  of  caustic 
h.  It  ran  also  be  obtained  by  the  oxidation  of  m-pbenyl- 
antl  also   by  bmminating  this  substance  and  boiling  the 

solution  of  copper  nitrate  (Adam).  It  is  only 
Iglv  soluble  in  water,  crystallizes   from  alcohol  in  dazzling 

Its  at  160 — 161°,  and  decomposes  into  carbon 
le  and  diphenylwhen  heated  with  slaked  lime.  Potassium 
anate  and  dilute  sulphuric  acid   oxidize  it  to  isophthalic 

-"■''■  (ClsH,jO._.)_,Ca  +  3HjO,  separates 
its  solution  Ls  evaporated,  and  becomes  anhydr 

oate,    2(C,,H9O3)„Ba+7H20,  is  readily 
:  1  nd  crystallizes  in  fascicular  groups  of  needles, 
t  water  of  crystallization  at  180°. 
1  is  a  white,  flocculent  precipitate,  which  is  not 
I  icted  on  by  light. 

ylbmuxtie,  Ci.l'B9OiC2H[i,  is  a  thick  oily  liquid, 
!i  distils  without  decomposition  at  a  high  temperature* 

add  wj is  obtained  by  Schultz  by  the  oxidation 

zene,  (CgHJjCgHj,  with  an  acetic  acid  solution 

!■   has  been   prepared  synthetically  by 

HI  from   tlie  nitrile,  which  is  formed  by  the  distillation 

i  lu'iivlsulphouate  with   potassium  cyanide,  and 

.ik'oholie   potasli   is  converted   into  the  acid.4 

207,  344 
I   Butt  .mil  Bchreder,  VanaU.  3,  w*. 
174,  213. 

i72,  in. 
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The  latter  ia  also  formed,  as  alread 

zoic  acid  with  caustic  potash,  and  by  the 

tolyl. 

It  ia  scarcely  soluble  in  cold,  only  -: 
readily  in  alcohol  and  ether,  cry stallizes  from  hoi 
in   fascicular  groups  of  long  needles,  melta 
readily  sublimes  in  long,  lustrous  needles.     On  I 
an  excess  of  lime   it   decomposes   quant  ii  . 
dioxide  and  diphenyl,  whilst  chromium   trioxide  in  acetic « 
solution  oxidizes  it  to  terephtiialic  acid. 

Calcium    p-pheuplbenzoatf,     (CiaHaO.),Ca,    is  obtained  I 
granular  precipitate  when  calcium  chloride  is  aiiii 
tioii  of  the  ammonium  salt.      It    is   scarcely  sol    I 
sparingly  in  boiling  water,  and  crystallizes  on  cooling  in  s 
plates. 

Barium    p-phenylbfiizottt,-    (C13Hgl ; 
tlie  calcium  salt,  and  crystallizes  from  a  hot  saturated  i 
in  thin  lustrous  plates. 

The   remaining   salts,   including   even   the   ammonium  i 
are  either  sparingly  soluble  or  insoluble. 

Ethyl   ■p-pkcnylbatzoaU,  C,8H0.CO.OC,Ht,  crystallizes   fr 
alcohol  in  hard  colourless  prisms,  and  melts  at  46*. 

p-Phe,nylbcnzt.<nitrile,  C'(.HvCnIIt.( 'N,   has 
method  described  above,  been  prepared  by  Kaiser  from  p-anri 
diphenyl  in   a    similar   manner    to    the   ortho-compound. 
separates  from  alcohol  in  hard  compact  crystal 
and  distils  without  decomposition  at  a  high  temporal 

The  following  compounds,  formed  as  already  mentioned 
the  oxidation  of  the  bromophenyltolyls,  have  ••u\\  h 
investigated  : 

Hritfngipili 

^-Bromophenylbenzoic  acid,  C8H1Er.CrHi.CO(H   ll»3— 1« 

a-^-Bronjuphonvlbromobenzoic  acid, 

c.H.lirtv.H j;r.i:i»,H.  small    needle-shaped 
prisms 

£-j>-Bromophenylbromobenzoio    acid,     sublimes 

easily 231-— OH 

p-o-Dinitro-p-phtnyUm  ■  CeH4(NO 

is  Formed  when  y-phenylbenzoic  ac 
of  fuming  nitric  acid,  and  crystallizes  from  hot  alcohol  ia  a 

melting  at    252°.      Its   nwthgl   titer   forma 
Da  ■!!■  ■-..  and  melts  at  IBV, 


tcr   limns    long 
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len  the  acid  is  reduced  with  stannous  chloride  and  hydro- 
ric  acid,  and  the  hydrochloride  of  diamido-^-phenylbenzoic 
thus  obtained  distilled  with  lime,  diphenyline  is  formed.1 
^MydrocarlxiaolecarboQ^lic  add,  C18H18N02,  is  obtained  in  a 
lar  manner  to  /8-hydrocarbazole  (p.  420)  by  heating  the 
fezone  of  ketohydrobenzoic  acid  with  a  mineral  acid  : 

/C02H 


C6H5 


/NH  C6H4 


/ 


ssolves  in  the  alkali  carbonates,  and  is  re-precipitated  by 
.    On  heating  it  melts  at  230°,  and  decomposes  at  a  some- 
higher  temperature,   products  of  a  faecal   odour   being 
;d,  which  redden  a  pine  splinter  moistened  with  hydrochloric 

1  Strasser  and  Schultz,  AnwiUn,  210,  191. 

2  Baeyer  and  Tutein,  Ber.  22,  2184. 
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DIMETHYLDIPHENYL  GROUP. 


3739  Twelve  dimethyMiphenyls  are  theoretically  possible, 
of  the  formula  CeHfi.C6HB(CrIs)i,  and  six  4itolyls,  CH^C^C, 
CHS.  Only  the  latter  have  hitherto  been  prepared,  their  0 
stitutions  being  as  follows : 


\S 


/\». 


o-Ditolyl  is  formed  by  the  action  of  sodium  on  o-bromotolue 
and  is  a  strongly  refractive  liquid,  which  has  a  character! 
odour,  somewhat  resembling  that  of  poplar  buds,  boils  at  i 
and  has  a  sp.  gr.  of  0-9945  at  16"5°.  A  crystalline  by 
carbon  which  was  obtained  by  Fittig  as  a  by-product  and 
considered  by  him  to  be  dibenzyl,  was  probably  ji-ditolyl, * 
the  liquid  bromotoluene  employed  for  the  reaction  certl 
contained  ^-bromotoluene. 

m-Ditolyl  is  prepared  by  acting  upon  an  alcoholic  solutiil 
diamido-m-ditolyl  with  nitrogeu  trioxide,*  and  also  occursaffl 


2 

;2' 

=  diortho, 

3 

3' 

=  dimeta, 

4 

4' 

=  dipara, 

2 

;3' 

=  orthomela, 

2 

:4' 

=  orthopara, 

3 

:4' 

=  tnetapara. 

The 

DlTOLYLS. 

Ode  which  are  obtained  by  the  action  of  methyl  chloride 
myl  in  the  presence  of  aluminium  chloride.1  It  is 
liquid,  boils  at  289°.  and  has  a  sp.  gr.  of  09993  at  11}°. 
latiou  it  yields  dsphenyl-w-diearboxylic  acid  and 
die  seid. 

■V.  C(1H3ClCCHa}t'uHL>_'l('CH.,J,  is  formed  when 

of  diamido-wi-ditolyl  in  hydrochloric  acid  isdiazotized 

i  ihen  treated  with  a  hydrochloric  acid  solution  of  cuprous 

■-•ride;     the   in  terra  edinte   compound,   CjjH^CHj^CNjCI),  + 

jCl,,  is  first  formed  as  a  dark -yellow  or  brown  powder  (p.  248) 

lily  dt:"Cinii[MSes.      Dk-hWo-ui-ditulyl  crystallizes  from 

white  plates  with  a  fatty  lustre,  melts  at  51°,  and  is 

chloro-m-toluic  acid  by  chromic  acid.  On  heating  to 

with  an  acetic  arid   solution  of  hydriodic  acid  and 

•phonis,  it  is  converted  into  w-ditolyl. 

!"'yh    CUH|0C14,  is    obtained  when  the   sub- 

I   described  is  heated  to  200°  with  phosphorus  penta- 

It  is  an  oily  liquid,  but  solidifies  in  a  freezing  mixture. 

lent  with  dilute  nitric  acid  it  yields  dichlorodiphenyl- 

licarboxylic   acid   and   must   therefore   have   the   following 

sfitution  : 

CH.,01  OSLCD 

'Hbromo-m-dttolyl ,  (.^H^Br,,  has   been  prepared,  as  also  the 

compound,   from   diamido-m-ditolyl    by    the    diazo- 

izea  in  yellow  needles  or  plates,  melting  at 

i„   crystallizes   in    yellow    needles, 
19—100".* 

il  by  the  action  of  sodium  on  p-bromotolueue 

ether  or  light  petroleum.3     It  crystallizes  from  hot 

aggregates  of  small  white  plates,  or  when  its  ethereal 

Jowly  evaporated  in  splendid  monosymmetric  prisms, 

us  lustre,  melts   at    121°,  and   boils   at  2S3— 288 

composition,     Chromium  trioxide   acts   upon   it   in 
■  lution,  with  formation  of  tolylphenylcarboxy lie  acid, 


CI. 


/      \_/ 


_/ 


CL 


'■;.,».  49,  87;  ■*»■»•  Chi 
■21, 10P8. 
■    .  4.  969;  Luginin,  Ser.  4,  614. 


..  PAyj.  VI.  15,  217. 


was  obtained  by  Zincke  and  Luginin  in  the  p 
para-compound,  and  which  was  probably  a  mi 
p-ditolyl.  The  production  of  the  former  of  tb< 
explained  by  the  fact  that  the  p-bromotoluei 
tained  a  little  of  the  ortho-derivative.  o-p-T>i 
been  obtained  pure,  since  even  after  repeat* 
boils  between  272 — 280°.  On  oxidation  it  yields 
boxylic  acid,  melting  at  180°,  and  terephthalic 
Bromine  converts  it  into  the  following  substit 
means  of  which  its  constitution  has  been  detei 

o-£rom-ti-p-rfifo/y^CliHTBr(CH>)I,crystalli» 
in  slender,  matted,  microscopic  needles,  and  i 
oxidation  it  yields  bromoterepthalic  acid, 

fi-Brom-o-p-ditolyl  is  an  oily  liquid  and 
chromium  trioxide  in  acetic  acid  solution  into 
carboxylic  acid,  which,  on  further  action,  pas 
phthalic  acid. 

IHbrom-o-p-ditolyl,  C^HgBr^CH,^.  crystall 
in  long,  very  lustrous,  hair-like  needles,  and  m 

o-wi-Ditolyl  was  obtained  by  Schultz  by  re 
tolidine,  (p.  446)  with  a  solution  of  nitrogen  t 
It  is  an  oily  liquid  with  a  pleasant  odour  a 
Chromic  acid  oxidizes  it  to  isophthalic  acid.8 

m-p-Ditolyl  was  prepared  by  the  same  che 
manner  from  the  tolidine  obtained  from  p-azd 
tallizes  in  slcuder  needles  or  plates,  melts  at  9 
wit.li  stfjitn      On  nyidjit.inn  it  vield.ian  acid  \rh 


TETRAHYDROXYmTOLYL 


THE  HYDROXYDITOLYLS 

■  -. ■:'-'! i i uUil,  or  o-i>Mr/"(\w/,  C14H]2(OH)j,  is  formed 
solution  of  tetrazo-w-ditolyl  chloride  is  boiled,  and 
I  DO  cooling  in  large,  broad  needles,  melting  at  1570.1 
ing  with  zinc  dust  it  is  reduced  to  m-ditolyl.4 

<l-„t-,!i/oliilt  CMHu(OC1Hs)s,  is  obtained  as  a  by-pro- 

the  preparation  of  the  hydrocarbon,  and  crystallizes  from 

ihol  in  white,  glistening  plates,  melting  at  156°  (Schultz). 

repared  it  and  several  other  ethers  from  the  potassium 

ind  of  dicresol  and  the  corresponding  alcoholic  iodide. 

l,i-l/i!»h//,CuBl2{O.CO.CB^.„  is  formed  when  the 
i  compound  of  dicresol  is  heated  with  acetic  anhydride  ; 
i  long  needles  and  melts  at  131°  (Hobbs). 

W-m-ditolyt,  C,4H10(NO„)2(OH)2,  is  obtained 

ing  the  tetrazochloride  with  ordinary  nitric  acid  (Gerber), 

r  heating  dicresoldicarboxylic  acid  with  nitric  acid.3      It 

s  from  glacial  acetic  acid  in  golden-yellow  needles,  melts 

— 273".  is  insoluble  both  in  water  and  alcohol,  and  gives  a 

rtiratiori  with  ferric  chloride.     The  potassium  and  sodium 

reddish-violet  stellate  groups  of  crystals,  whilst  the 

i  salt  is  orange-red ;  they  form  orange-red  solutions 

tolyl,  Cj,H10(OH)4.  When  toluquinol  is  oxi- 
i  a  well-cooled  acetic  acid  solution  by  means  of  mau- 
iioside  and  sulphuric  acid,  dihydraxydtiolylquinom  is 
,  the  reaction  being  similar  to  that  by  which  cedriret  is 
1  from  dimethylpyrogallol  (p.  302) : 

/CH,  /OK, 

C,H,i-OH  C,H,i-OH 

\OH  I       \(X 

+  20  =  >  +  2H.O. 

ASS.  A' 

C.h'oH  C,H,(-OH 

\CH,  \CH, 


leparates  from  alcohol  in  small  black  ClyBtata 
;en   metallic  lustre,  and  is  readily  reduced  by  nine  and 

r  2L  7>*  I  Hobb*  &r.  21,  IMC,  -  Atr.  21,  iOK. 

*  Denninger,  Str.  21,  1611. 
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acetic  acid  to  tetrahydroxyditolyl.      The  latter  crystallizes 

alcohol   ill   transparent    wine-yellow,   four-sid 
readily  soluble  in  hot  water.      The   warm   Borotum 
reddish  colour  in  the  air,  and  on  cooling  deposits  the  j 
in  blue  flakes. 

Tetrahydroxyditolyl    becomes    brown  and  melts 
alkaline  solution  changes  colour  in  the  air,  bi 
green,  yellowish -brown,  cherry-red,  and  finally 

DimethyltttrahydroxydUolyl,  ("\.l  I 
by  heating  diniethoxyditolylquinoiic,  CUH,,.<  '    OCB 
described  below,  with  ammonium  sulphide, 
benzene  in  slender  colourless   needles ;  it  melts  at   173*  tf 
readily  becomes  reoxidized  to  the  quinone.8 

Tetranuihoxyditolyl,  CuHlfl(OCH.j4,  is   formed    - 
hydroxyditolyl  is  heated  with  methyl  iodide  and  *  soli 
sodium  in  methyl  alcohol  at  U  5 — 1 25°.      A  ]  ■  a 
compound  is  also  formed,  which  contains  tin 

It  crystallizes  from  alcohol  in  oolourleee    ; 
melts  at  120°,  and  sublimes  when  carefully  !■■ 

Tetracrtoxyditolyl,  CUH10(O.CO.(. '  1  ( 
tetrahydroxyditolyl  with  sodium  acetate  EUd 
to    155 — 165°,  and  crystallizes  from  alcohol  in  matted 
melting  at  135°. 

I)Uii/droxydito/ylene  oxide,  CMH10O(0H)g,  18  obtai  ■ 
ing  tl ic  dimethyl  ether  with  concentrated  hydrochlo 
180—190°. 

C.Hn-Ock  /CH, 

I       \OH  ^H^OH 

+  2HC1  =    |       \Q  +  2CH  I 

VHrJ^  en 

It    crystallizes   from   benzene   in   long,   flat    o< 
rapidly  effloresce  in  the  air  with  loss  of  benzene  of  crystal  lioti*- 
and    t'n.nu    dilute    alcohol     in    lustrous    plat 
molecule  of  water,  which  is  completely  losl 
at  232°.  but  sublimes  at  a  lower  temperature  in  luf 
On  heating  with  zinc   dust   it.   yields   n.    s\ 
semi-liquid  hydrocarbon  possessing  a  pleasant  smell 
IXwthoxyditolylquinoM,      C„H10(OCB     I  I 
1  Brannar,  Mmviuh.  \qi  17d. 


DITOLTLDIQUiNONE 


with  formaldehyde,  when  di  methyl  tuhiqiiinol  is 
ized  iti  acetic  acid  solution  with  potassium  diohromate  and 
litiric  acid  : 


/CH,  /CHS 

-OCHs  CaH„— OCH, 

\OCHs  \0 

+  40  -  | 

0CH3  I         ,0 

0CH„  C.H.^-0CHs 

'     I'll 


+  -ICBfi  +  2H20. 


moreover  formed  when  an  alcoholic  solution  of  the  by- 
obtained  in  the  preparation  of  the  Tvtrain-thyl  ether,  as 
>ed  above,  is  heated  with  ferric  chloride,  and  then  separates 
in  brownish-red  needles.  It  is  soluble  in  alcohol,  ether, 
glacial  acetic  acid  with  a  yellowish-red  colour,  and  crys- 
tes  from  a  dilute  solution  in  brick-red  needles,  but  from  a 
iger  as  a  mass  of  hair-like  needles,  which  appear  almost 
C  by  reflected  light,  take  a  violet-grey  colour  and  a  silky 
e  on  drying,  and  melt  at  153°. 

r|1H]i/O('..H,L0.,,  is  prepared  from 
lyllolnquinol  in  a  similar  manner  to  the  methyl  compound. 
inns  very  slender  needles,  of  a  greenish-black  colour,  and 
a  at  139a. 

WfyUetrakt/di-atyditolyl,  CMH10(OC2H6)j(OH)a,  is  obtained 
■diKuiy  tin'  preceding  compound.  It  forms  slender  white 
les,  and  readily  oxidizes  in  solution.  It  is  only  slightly 
lie  in  water,  readily  in  alcohol,  and  sublimes  with  partial 
nposition.' 

■  '■■1'iinme,  CHH10O4,  is  obtained  by  treating  an  alcoholic 
ion  of  tetraliydroxyditoly]  with  a  concentrated  solution  of 
■  i.liinnili .  It  crystallizes  from  alcohol  in  lustrous  tablets 
risms,  which  are  coloured  light-yellow  to  orange -yellow, 
diny    to   their   thickness,  and   sublimes  with  partial   de- 


■■■ .  >  ,(HM04  +  CMH10O,,  is  formed  by  the 
d  oxidation  of  tetrahydroxyditolyl,  and  when- an  alcoholic 
t>fj  "!'  this  smhatauce  is  mixed  with  a  hot  concentrated 
hi  at  the  quinone.     It  crystallizes  in  bluish-violet,  oblong 

■  ■  a,1  217—220°. 
lit  li   of  the   three  ditolyls  first   described    is  the   parent 
. -.-trUm  of  the  preceding  compounds  is  not  yet  known. 
■■.-.  Chim.  1890,  S04. 


DIAMIDODITOLYLS  or  TOLIDINES,   | 

274I    Orthiit-oliilim    "i    /■■    ■'■' 
action    of    hydrochloric    acid    011    D-hydrazotoIuene,1    and  *uai 
an  alcoholic  solution  of  o-azotoluene   is  heated    with  *UiinoM 
chloride    and    hydrochloric    add.1       It    crystallizes    hi   iiam-m 
plates,  melts  at  128",  is  slightly  aohibli'  In  \vat< 
and  ether,  and  is  coloured  blue  by  chlorine  and  bromine  y»jm& 

Its  sulphate  is  sparingly  soluble  in  water,  and  even  taaa  natty 
in  alcohol,  and  the  hydrochloride, crystal  ■!_ 
only   slightly  soluble   in  water.     The  solutions  of  its  salt*** 
coloured  blue  by  ferric  chloride. 

The  m-ditolyl   obtained   from  thi 
oxidation  into  isophthalic  acid,  from  1  thai  in  tto 

conversion  of  o-hydrazotoluene  into  orthotolidinc 
groups  take  the  para -positions,  as  in  benzidine.     This  u  tlN 
shown  by  the  fact  that  when    orthotolidine  is  converted  i»M 
tetruzoditolyl  perbroniide  and  the  latter  boilei 
bromo-wi-ditolyl    is   formed,  in   addition    to   the   d  ■ 
described  above,  which  yields  bromo-?H-toluic  acid 
205°,  on  oxidation  (Schultz). 

Orthotolidine  is  employed  in  the  manufacture  of  aw>-o»li»l 
and  prepared  on  the  large  scale  fron  ■    iu  *  emik 

manner  to  benzidine  from  nitrofeena 

Diacetylm-thotolidine,  C14H12(NH.CO.CHs)t,  is  obtwDtd  1(1 
boiling  the  base  with  glacial  acetic  acid,  and  ■  rvstalliwi  if 
white  lustrous  needles,  melting  M 

Tetracftiflorthotolidine,  CuH1!NICCO.CH3)4,    is   i-imed  wbt 
the    preceding    compound    is    heated    with 
1G0 — 17U".  and   crystallizes  from  alcohol  in  snow-white  lustW 
needles,  melting  at  211°  (Guiheij. 

m-Ditolyl  mustard  oil,  C^H^NCS).  ia  obtained  by  the  art** 
of  carbon  disulphide  on  the  base  and  treatment  of  the  proiod 
with  sulphuric  acid,  It  crystallizes  from  bsi  Bene  in  splffl"" 
thick,  trausparenl  tabli  te,  and  melts  at  167*  (Hobbsj. 

1  Prtriew,  Btr,  6,  567. 

■  Schelti,  Btr  17,  187  ;  StoMaJUaHAMT,  1,  M(*. 

1  Gmbw,  Btr,  21.  7ifl  !  Hobta,  Btr.  21,  10M. 
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...  C14H10(NO.2)2(NH,,)..,  was  prepared  bj 
ber  by  nitrating  the  diacetyl-com  pound  and  beating  the 
'i  dilute  sulphuric  acid.  It  is  only  slightly  soluble 
leohol.  from  which  it  crystallizes  in  fiat,  garnet- red,  glistening 
eta,  molts  at  2t>6 — 267°,  and  deflagrates  at  a  lew  degrees 
*  this  temperature. 

'.Jf.^'IWNH^OsH,  is  ob- 

ed  in  a  similar  manner  to  benzidinesu  I  phonic  acid,  and  is  only 

i hie  both  in  hot  and  cold  water;  its  salts  crystallize 

ttk*oiulii&m-4iwlpho7iic  arid,  C^H^CH^iNH^iSO.H),, 
pared  iu  a  similar  manner  to  the  corresponding 
•niphonic  acid;  it  crystallizes  from  hot  water,  in 
readily  soluble,  in  delicate  white  needles,  and  forms 
Ulline  salts.  When  orthotolidine  is  heated  with  fuming 
id,  the  wlphone,  ei.H4CCHa),tNHj)jSO„  is  formed 
sh -yellow  amorphous  mass;  its  salts  resemble  those 
nmdmefulphone.1 

■o-dmdplwnic  odd,  2CllHi(C^)1{NH^,(SO,H)l 

formed  by  the  action  of  stannous  chloride  on  a  con- 
ution  of  o-azotoluene-^-disulphonic  acid,  and  forms 
iTrtalliue  powder,  sparingly  soluble  in  water ;  its  salts 
(tallize  well.  Neale  looks  upon  it  as  hydrazotoluene- 
ihonic  acid ;  *  the  fact  that  it  forms  a  tetrazo -com pound 
■erer,  shows  that  is  derived  from  orthotolidine.3 

t  p-Diamido-o-ditolyl  was  obtained  by  Gold- 

adding  dilute  sulphuric  acid  to  an  alcoholic  solution 
■  toluene,  the  sulphate,  C,2H0(CH3),,(NH3),,SO4,  being 
in  small  plates  with  a  velvet  lustre.*  It  is  also 
u  sulphuretted  hydrogen  is  passed  into  a  solution 
iluene  in  alcoholic  ammonia  and  hydrochloric  acid 
On  evaporation  the  hydrochloride  separates  out  in 
i-trous  plates,  which  become  bluish  in  the  air.  The 
obtained  by  adding  ammonia  to  a  solution  of  this 
aa  a  brown  oily  liquid,  but  solidities  after  a  few  days  to 
[ting  at  108 — 10!)°.  The  aqueous  solutions  of  its  salts 
>c  coloured  violet-red  on  heating  or  on  the  addition  of  ferric 

1  Brians  ami  Dniatiirg,  Btr,  22,  2473. 
203,  7«, 

*  /?t.  11,  [624. 

■  rfc,  Ber.  22,  837. 


446  DIPHENYL  DERIVATIVES 

IHacetylmctatoluline,  C^H^C Ha^vNHCO.CHj).,  (onus 
yellow  crystals,  ami  melts  at  274 — 275°. 

Paratoluline  or  Diamido-m-p-ditolyl.  was  obtained  by  MeM 
passing  sulphur  dioxide  into  an  alcoholic  solution  of  ;'-livilriit>- 
toluene,1  but  it  is  better  to  simply  add  dilute  sulphuric  act.-i  W 
the  solution  (Goldschmidt). 

It  is  also  formed  when  10  grams  of  ^j-azotoluene  are  brought 
into  100  grams  of  alcohol  and  100  cc.  of  a  solution  si  SOU 
grams  of  tin  in  a  litre  of  concentrated  hydrochloric  acid,  urf*1 
few  drops  of  concentrated  sulphuric  acid  added.  Afttr  S— H 
days  the  red  crystals  of  azotoluene  have  almost  coniplctth  dis- 
appeared and  caustic  soda  solution  is  then  added,  the  iiqiuA 
boiled  and  the  tin  oxide  filtered  off.  On  cooling  pared  Mm 
separates  out  in  silvery  plates,8  melting  at  103*.  which  at 
soluble  in  hot  water  and  more  freely  in  alcohol  or  ether. 

Its  sulphate  crystallizes  in  needles,  the  hydrockioridt 
tablets,  whilst  with  platinum  chloride  a  dark  red  precipitate  a 
produced;  the  picrtitt,  crystallizes  in  lustrous  reddish -reiki* 
needles. 

Paratolidine  also  gives  a  blue  colour  with  ferric  chloride.  Tta 
position  of  the  amido-groups  is  not  known,  but  these  cannot,, 
in  benzidine  and  orthotolidine  be  situated  in  the  para-postwa 
to  the  carbon  atoms  which  unite  the  two  benzene 
Moreover,  only  one  of  these  groups  can  he  in  the  para -p'si  turn 
to  a  methyl  group,  because  if  both  occupied  this  position  ilif 
ditolyl  obtained  from  paratolidine  would  be  either  the  nie»-« 
ortlio-compound. 

Orthmnriittolidini:  or  p-Uiamitl^o-m-ditolifl  was  prepared  bj 
Schultz  from  o-toluidine,  which  he  converted  into  amiJo-'>-*- 
azotoluene,  and  then  by  the  action  of  an  alcoholic  solution  of 
nitrous  acid  into  (i-nt-azo-tolueue,  which  was  finally  reduced  by 
stannous  chloride  in  alcoholic  solution.  The  free  base  could 
not  be  obtained  in  crystals;  its  hydrochloride  is  readily  soluble 
in  water  and  crystallizes  in  silky  needles,  whilst  the  sparing)? 
soluble  sulphate  forms  small  plates.  The  amido-groups  of  tbi) 
tolidiue  are  shown  to  be  probably  in  the  para-posit i 
the  ditolyl  obtained  from  it  yields  isophthalic  acid  on  oi 
tion.3 

Several    substituted    benzidines    and    toli dines    have 
prepared    by    Noelting  and    Werner,*   by  the  action 

'  Brr.  3,554. 
'  Ber.  17,  469. 


DIPHENIC  ACID 


acid   on   the   con 
iporUnt  of  these  are  : 

Methylethoxybenzidine 
.  benzidine 


hydrazo-derivatives.     The 

M.l  ting- point. 


HENYLDICARBOXYLIC  ACIDS,  012HB(COaH)s. 

.i-IUjihrii.ifJiHrtriJ-riXf/lw.  acid  was  first  obtained  by  Fittig 
l»yer,who  termed   it  diplicvv:  arid  by  the  oxidation 

mthrenequinone  with  potassium  dicbromate  and  dilute 
acid.     It    is    formed    according    to    the     following 


0.H..00  C-H..CO-H 

+  H,0  +  0  =    | 
CflH,,CO  C8H4.COsH 

>  be  obtained  by  boiling  phenanthrenequinone  for  a 
r»ble  time  with  alcoholic  potash:2 

C.H..00  C8H,.CO,OK 

I         +  2KOH  =|  +  H- 

C0H4.CO  C0H,.CO.OK 


Irogen  is  not  however  actually  evolved  but  reduces  a 

f  the  uuinone.     It  has  also  been  prepared  synthetically 

■!■    mil!,   which  is   first  converted   into   j»-hydrazo- 

.ii'l.     On  boiling  this  substance  with  hydrochloric  acid  it 

into  diamidodiphenie  aeid,  which  yields  di-iododipbenic 

■  i  reaction;    the   iodine    atoms    of   the    latter 

g  iben  replaced   by  hydrogen  by  the  action  of  sodium 

alkaline  solution.11 

HftUE  acid  is  only  slightly  soluble  in  cold,  more  freely  in 

,tiT    in. I  very  readily  in  alcohol  and  ether.     When  its  hot 

i-  -.ilutimi  is  rrjjiii-llv  cooled  it  separates  in  lustrous  plates, 

llowly  deposited  it  forms  well-developed,  trans- 

■     166,    M7;    SchniiU,   Annaten,    193,   lit;  ;   Grabe  mi.l   AlUiin, 
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parent,   monosymmetric  prisms ;  if  the  solution  13  evapona 
in  a  basin,  the  acid  crystallizes  out  in  forms  resembling  tba 
of  common  salt.1    It  melts  at  228 — 229°  (Schultz),  and  su! 
when  carefully  heated  in  long  transparent  needles.    On  beua 
with  quicklime  diphenyleneketone  is  formed  : 


C.H..CO.OH 

I 

C0H,.CO.OH 


CaH4. 
I 
C.H.' 


CO  +  COj  +  H,0. 


If,  however,  slaked  lime  or  soda  lime  be  used,  it  decomjici 
into  carbon  dioxide  and  diphenyl  (Anschiitz  ami  Schnl 
whilst  on  heating  with  sulphuric  acid,  water  and  diphenda 
ketocarboxylic  acid  are  formed  : a 


CflH,.CO.OH 
CaH,.CO.OH 


CaH 


')>C0 
C6H.^-CO.OH 


Other  dehydrating  agents  convert  it  into  the  auliydri 
described  below.  It  is  not  attacked  by  boiling  dilute  nil 
acid  or  by  potassium  permanganate  in  acid  or  alkaline  somtJ 
even  on  heating  for  a  considerable  time,  whereas  it  iscomplrt 
oxidized  to  water  and  carbon  dioxide  on  heating  with  dil 
sulphuric  acid  and  potassium  dichromate.3  Its  constitutioi 
expressed  by  the  following  formula  : 


/\ 


JCOzK 


Calcium  dipJienate,  2C1,HsO<Ca  +  SHjO,  is  readily  soluU 

water,  and  separates  on  evaporation  in  badly  developed  cryi 
Barium  dipht-iutit-,   C14HsO,Ea  4-  4H„0,   forms   transpu 
probably  rhombic   crystals,  effloresces   in   the   air,  and  i 
readily  soluble  than  the  calcium  salt. 

1  Schultt,  Annalcn,  203,  87. 

3  Griibe  and   Mensdiing,  Ber.   13t   1302 ;  Grain:   arid   Autiiu,    Btr.  J 
Annalm,  247,  267.  ■  Hummel,  Anna!**,  193,  ■. 


:  NIC  ANHYDRIDE 


I  I         ■    '.    Kg     +     111     I    I,       ■■:       \ 

■ 

1  is  a  white,   voluminous   pre- 

antity    of    water   (Fittig   and 

tie,  CuHgO^CHjJj,  is  fonued  when  a  solution  of 

.■'.  alcohol  ia  saturated  with   hydrogen  chloride 

mi   the    water  bath.     It,  crystallizes   in  large, 

i. metric  tablets,1  melts  at  73'5°,  and  volatilizes 

at  a  higher  temperature  (Sehultz). 

,  CKHa(COi.CH^COitH,  is  obtained  by 

:  anhydride  foi  a  short  time  with  methyl  alcohol ; 

tablets,  melts  at   HO",  and  volatilizes  without 

Irabe  and  Aubin).- 

■■■'■,    CuHs04{CsH&)j,  has   a   great   tendency  to 

■!■■>]   as  an   oil   or  to  remain  after  evaporation 

. :  up ;  if  however  the  latter  be  completely  dehydrated 

I  cooled,  it  solidifies  to  a  crystalline  mass.     A  trace  of 

substance  brought   into   a   moderately  conc-n- 

I  solution  of  the   ester   in  dilute  alcohol  is  sufficient   to 

dlize  out  in  lustrous,  transparent  cubes,  which 

!■  t ■  ■  1 1  i.Tvsi.al^  Uke  common  salt,  and  melt  at 

>elj. 

'',Jis(C02.aHJCOaH,  crystallizes   in 
-  also  volatile  without  decomposition, 
eaters  of  phthalic  acid  decompose  into  the 
iiide  on  heating  {Griibe  and  Aubiu). 

,.H,.CO),0,  was  obtained  by 
action  of  acetyl  chloride  on  the  acid  ;  the  reac- 
>.  ven  in  the  cold,  more  rapidly  on  heating  : 

C,H,.CO 
+  ( 'H...COC1  =|        >0  +  CH-.CO.OH  +  HC1. 
CLH,C<  > 


I  also  readily  fonned  when  diplienic  acid  is  heated  with 

:ir   140— 150V  and   when   the  acid  is  boiled 

.'■"I  with  the  chlorides  of  phosphorus. 

"nie   crystallizes    from   b    warm    mixture   of 

■  ■!    glacial    acetic    acid   in   long  needles  or 

1S81,  .'12-  '  Str.  10,  (M. 

10  Amudt-H,  247,  iSS, 


Methyl  and  ethyl  alcohol  do  not  attack  it 
boiling  for  a  short  time  the  acid  esters  i 
180 — 200"  the  normal  esters.  When  it  is  h« 
acid  it  is  converted  into  the  isomeric  diphen 
acid. 

IHphenie  chloride,  C14HaO,Clj,  is  prepai 
anhydride  with  phosphorus  pen  tachlo  ride  at 
violent  reaction  being  moderated  by  remo' 
the  oil  bath ;  the  phosphorus  oxychloride  : 
130 — 140°  and  a  current  of  air  finally  p 
heated  flask.  The  chloride  is  readily  solu! 
acetic  acid  and  benzene,  can  be  obtained 
these  in  crystals,  melts  at  93 — 94",  and  can 
decomposition. 

On  beating  with  caustic  soda  solution  i 
diphenic  acid,  the  methyl  ester  of  this  beinj 
boiled  with  methyl  alcohol.  When  it  is 
solution  with  zinc  and  hydrochloric  acid,  pi 
and  its  reduction  products  are  obtained.  Ti 
formation  of  the  methyl  ester  from  the  ch 
doeB  not  possess  an  analogous  constitution  - 
(Part  IV.,  p.  460),  but  is  a  true  acid  cl 
Auhin).  The  conversion  into  phenanthrenei 
in  the  following  manner  : 


CflH4.COCl  CsH..CO 

I  +  2H  =    |         | 


DIPHENIMIDE 


salt    is   thus  obtained    and    the   free   acid 
fatted   by  hydrochloric  acid.     It  crystallizes  from  alcohol 
ting   at    193",    and    is   converted    into   sodium 
ist«  hy  boiling  with  caustic  soda  solution. 

1  V.H^'O.NHJ,,  is  formed  when  the  an  hydride 
:.■<]  irith  alcoholic  ammonia,  and  crystallizes  from  hot 
in  thick,  transparent  hexagonal  tablets,  which  melt  at 
ml  are  insoluble  in  alkalis. 

,Hs((_'0)2NH,  is  obtained  by  heating  ammonium 

■  ■!  vessels  at  250 — 260°,  or  the  amide  above  its 

g    point.      It    is,  moreover,  formed    when    the    isomeric 

nthrenequiuouoxiinc    ]a  dissolved    in    ten  parts  of  acetic 

hloride   passed   in  to  saturation  and  the  liquid 

at  ISO— 140s: 


CLH..CO 

I 
•',1 


( ■,  h,.i:=n 


OH 


Oft. CO 
[         >NH. 

C0H..CO 


itaJlizes  from  hot  alcohol,  in  which  it  is  only  sliglitly 
.edles,  melts  at  217°,  and  is  insoluble 
er  and  ether.  Concentrated  hydrochloric  acid  decomposes 
■XOmonia  and  diphemc  acid,  whilst,  boiling  caustic  potash 
■  uonverta  it  into  diphenainic  acid,  and  diphenamide 
■Miatea  out  when  it  is  dissolved  in  dilute  ammonia. 
iiuuk  is  simultaneously  a  weak  base  and  an  acid,  and 

solves  in  alkalis. 
fm  fliph>„;„u.l.-,  CuHgCCOJjNNa,  separates  out  on  the 
iti  at  ether  i"  an  alcoholic  solution  of  the  imide  as  a  white 
er,  readily  soluble  in  water.  The  silver  salt  is 
I -yellow  precipitate.  When  the  sodium  salt  is  heated 
lethyl  iodide,  the  nily  wi-hyl  ether  is  fonued. 

■■■■■.    C,.2Hs(CO)jN.CO.CHs,    occurs    as    a    hy- 

t  in  the  preparation  of  the  imide  from  the  quinonoxime 

.:  obtained  by  the  action  of  acetyl  chloride  on 

ide.    It  crystallizes  from  alcohol  in  hard  colourless  prisma, 

tlta  at  92°.1 

■   I  'ajHujNjOg,  is  formed  when  diphenic 
ted  with  phenylhydrazine : 

i-.UJ't  '.Ml. NH.CLH. 


>0  +  NH,.NH.l'0H,,  =    | 


O.H..UO.OH 


DIPHESVL  DERIVATIVES 


It  is  readily  soluble  iii  water  and  separates  from  ibl 
light-yellow  crystals,  melts  at  174',  and  dissolves  in  tin* 
and  their  carbonates.  On  heating  to  230 — 250"  it  kM 
and  leaves  a  residue,  melting  at  150°  of  anilidadiffmM* 


C.H..CO 

>N.NHC0H.. 
:8HvC0 


A, 


2744  Bmmodipkenic  acid,  C^HjUrfCO,,!!),,,  is  formed,  b 

with  a-dibromodipheuic  acid,  when  diphenic  acid  is  heati 
bromine  at  200°.  The  product  is  washed  with  chlorof 
remove  resinous  products,  and  the  acids  separated  by  a 
their  barium  salts. 

Bromodipheuic  acid  crystallizes  from  hot  glacial  acetic 
small,  well-developed,  acicular  prisms,  melts  at  235 — 
scarcely  soluble  in  cold,  very  slightly  in  boding  water,  s[ 
in  chloroform,  but  readily  in  alcohol  and  acetic  acid.  On 
with  slaked  lime  it  decomposes  into  carbon  dioxide  and 
diplieuyleneketone. 

Barium  h-omodiphnict-\Qlti{-^\Ofia.  +  3JLO, crysta 
long,  thin  pointed  needles,  is  very  sparingly  soluble  in  o 
only  slightly  more  freely  in  hot  water. 

Ethyl  hromodiphetiatc,  C14H7BrO,<C2H6)i,  was  obtain 
thick,  viscid  liquid,  which  solidified  after  eighteen  iuon 
crystalline  mass,  melting  at  65°. 

Ilf:>m»'Hphe.)ik  acid  bromide,  C^HjBrfCOjHJjBr;,  is  c 
when  diphenic  acid  is  heated  with  bromine  at  100°  for 
It  is  very  sparingly  soluble  in  cold  alcohol,  and  crystal!" 
the  hot  solution  in  small  lustrous  needles,  which  m 
decompose  at  256°.  When  it  is  heated  for  some  hou 
sealed  tube  at  200°  dibromodiphenic  acid  and  resinous  j. 
are  formed.  The  same  acid  is  obtained  when  the  dibrt 
dissolved  in  warm  alkalis,  whilst  it  dissolves  without  dec 
tion  in  hot  sulphuric  acid  and  fuming  nitric  acid,  and  crj 
from  the  latter  in  beautiful  lar^e  needles.  In  spite  of 
that  it  is  only  sparingly  taken  up  by  most  solvent*  it) 
diphenic  acid  and  all  its  derivatives,  an  extremely  an] 
intensely  bitter  taste. 

When  it  is  dissolved  in  sodium  carbonate  at  50— 
sodium  salt,  CuHTBr304Na,,  is  formed,  which  1 
evaporation  of  the  solution  over  sulphuric  acid  in  f 


DMODODIFHEXIC  ACID 


I.K.'iliiiK  with  water  info  sodium  bromide  Mid 
HtreBnodiphenate. 

1  ',,H,.Br„(C«"'.,Hi„  is-  scarcely  soluble 
■rater,  raadib  i  ther,  and  crystallizes  from 

Ktic  acid    in  small   lustrous  needles,  melting  at  24.i°. 
hil:  with  slaked  lime  it  decomposes  into  carbon  dioxide 
inuod  iphen  ylo  neketonc. 
[  tlU'rthiivdip/ieiKitf,  CuH0BrsO4Ca  +  3 H„0,  crystallizes 
htu  and,  rb  well  as  the  barium  Bait,  is  readily  soluble 

<  'uIl,;Bi'.,0,'<..' ,H;,),,  separatea  out  as 
'  mass,  which  gradually  becomes  crystalline  and  then 
t  105—  1 06V 

"•ill    is    slowly   formed    when    dibromo- 

juequiiiime  is  boiled  with  dilute  sulphuric  acid  and 

Lite,  and  separates  from  alcohol  in  small  erys- 

-   hi    295 — 296°,  and  is  scarcely  soluble  in 

t  very  slightly  in  hot  water,  more  readily  in  alcohol  and 

ber;   it  has  also  an   exceptionally  bitter,  persistent  taste. 

d    barium,   salts   form   very   slender  scale-like 

soluble  in  water,  whilst  the  ethyl  ester  is  a 

rlcas,  heavy  liquid  which  decomposes  on  boiling,  an  odour 

MniL  that  of  the  allyl  compounds  being  produced.* 

•"  id,  ( '1:!HuIs(C03ir)s,  was  obtained  by  Sehukz 

he  nitrate  of  a-diamidodiphenic  acid  in  water, 

iatitrating  the  cooled  liquid  with  nitrogen  trioxide.     The 

diphenic  acid  separates  out  as  a  white  crystal- 

!u.i->.   sparingly    soluble   in    water,  and   is  converted  into 

■fiphenic  acid  by  boiling  with  hydriodic  acid.     It  can  also 

■  il  from  a-diamidodiphenic  acid  hydrochloride, 

■  in  its  solution    in   ammonia  in   white  tlnkes, 

which    are    very  sparingly  soluble   in   water, 

ij  in  alcohol,  glacial  acetic  acid,  ether,  &c,  but  cannot  be 

ese  Solvents  in  the  crystalline  form.     The  salts 

ioub,  the   silver  salt   being   alight-yellow  pre- 

f  ells  <i|j>  on  heating,  forming  a  mass  resembling 

is  suspended 

tar  and  acetic  acid  and  Bodium  amalgam  added,  it  is  con- 

,1  into  diphenic  acid,  which  can  also  be  obtained  from  it-  in 

iner  in  alkaline  solution.8 


I 


DIPHEXYL  DERIVATIVES 


p-NUrodipfonic  acid,  ClJHT(NOt)CCO,H)t,  is  « 
formed  when  mtrophenanthreneqiuBOue  is  betted  witb  & 
sulphuric  acid  and  potassium  dichromate.  It  is  almost  mtrii 
in  cold  water,  and  crystallizes  from  boiling  water  in  yeilun 
sharply- pointed,  prismatic  needles.1 

a-DinitrwtiphtHic  add.  CltH^NO,)t(C01H)I,  ww  >tom 
by  Stnive  by  the  oxidation  of  dinitrupbenantiireoeqiniuna.1 
is  also  formed,  together  with  the  £-acid,  when  dipliauciad 
heated  with  4  parts  of  fuming  nitric  acid,5  the  twoadtbU 
separated  by  means  of  their  barium  salts, 

a-Dmitrodiphentc  acid  is  best  prepared  by  holing  f 
dinitropheoanthrenequinone  with  potassium  dichrenute  ■ 
dilute  sulphuric  acid.'  It  is  sparingly  soluble  in  cold,  in 
ill  hot  water,  and  crystallizes  from  the  latter  or  frotn* 
alcohol  in  faintly -yellowish,  lustrous,  long,  broad  needle*,  ( 
taining  one  molecule  of  water  which  is  lost  at  15U — lfitf. 
crystals  becoming  white,  and  then  melting  at  253°. 

Barium     a-dinitrodiphcnaU,    C'l.H^CNOJjOjBa  +  fi 
somewhat  sparingly  soluble  in  cold,  readily  in  hot  water, 
crystallizes  in  fascicular  or  conceutric  groups  of  long,  s 
lustrous  needles. 

Methyl  a-dinitrodipfiniate,  CnH^NO^O/CHj),,  is  spaiingl? 
soluble  in  alcohol,  and  crystallizes  in  needles,  melting  ">' 
176 — 177°,  or  from  toluene  in  masses  of  short,  yellowish' 
lustrous,  monosynmietric  prisms.5 

0-lHnitrodipheiiw  aeid  is  best  obtained  by  heating  tht  tfi 
products  formed  during  the  preparation  of  dinitropheaan  threw 
with  dilute  sulphuric  acid  aud  potassium  dichromate,  a  little* 
the  a-acid  being  simultaneously  formed,  which  is  separawd* 
described  above.0 

£-Dinitrodiphenic  acid  crystallizes  in  slender  needles,  iiieltafl 
at  297°,  is  insoluble  in  cold,  very  sparingly  soluble  in  liot  *»t*J 
and  readily  in  alcohol. 

Barium  ^hnihwiijihriutt?,  CltHa(NOJiOlBa  +  iBfi.'uM 
readily  soluble  in  cold  water,  and  crystallizes  in  large,  thiol 
lustrous,  pale-yellow  asymmetric  prisms. 

Methyl  fjj-ilinUrodiphrnate  is  readily  soluble  in  alcohol,  and  &*^ 
pale-yellow,  thick,  monosym metric  tablets,  melting  at  IS!— 1«| 

1  Stnumburgor,  Her.  18,  2316.  :  Bcr.  10,  "n. 

■  Hmuiiii'l.  Annalen,  193,  131  ;  Si-lmlt/,  Aimatm,  208,  105. 

4  Sclituti,  Amuikn,  196,  U.  *  Schlilt*,  Amok*,  W.1*! 

"  Schulti,  AauaU'i,  JJ08,  I* 


I  "^HffNHjXCOjH^,    was    prepared 

(sbuxger  by  the  reduction  of  nitrodipheuic  acid  by  tin 

H-lilnric  Acid,  the  kyiiroddoride  being  thus  obtained,  ia 

20lIHB(NHa)3(COiHJ2  +  311,0,  was 
[  by  Griess  by  the  continued  beating  of  ut-azobenzoic 
i  tin  and  hydrochloric  acid,  and  by  boiling  w-hydrazo- 
tcid  with  hydrochloric  acid.1  It  ia  also  formed  by 
lotion  of  a-dimtrodiphenic  acid  with  tin  and  hydro- 
■>  precipitated  by  acetic  acid  from  the  solution 
n  salt  as  a  heavy  white  powder,  or,  when  the 
i  is  dilute,  in  short,  white,  tasteless  needles,  which  are 
f  slightly  soluble  in  water  and  alcohol,  and  scarcely  in 
"lii-ii  it  is  heated  to  150°  it  becomes  anhydrous,  and  at 
converted  into  a  new  amido-acid,  which  on  ignition  with 
diamidofluorene,  CuHgfNHJj.  The  same  substance 
twined  when  the  original  diamidodiphem'c  acid  is  heated 
ih  time,  benzidine  being  however  simultaneously  formed,  and 
the  sole  product  of  the  dry  distillation  of  the  barium  salt, 
idodiphenic  acid  has  therefore,  the  following  constitution, 
of  »-dinitrodiphenic  acid  and  di-iododiphenic  acid  being 
-  hdm  tame  determined  . 


NH„: 


CO-H  CO,H 

O— O 


NHr 


i  it   is  dissolved  in  concentrated    sulphuric    acid  and    a 
erf  fuming  sulphuric  acid  added,  the  liquid  becomes  brown 

;  i  green,  and  finally  yellow. 

ivphenalt;  C^H^NjO^Agj  +  11,0,   is  a  white 

ipitate,    which     rapidly    changes    to    stellate 

plates. 

add  hydrochloride,  C^H^NHjCl^tCOgH)^ 
illizes  in  white  prisms,  is  readily  soluble  in  hot,  sparingly 

mil  even  less  readily  iu  hydrochloric  acid, 
len    platinum    chloride   is  added  to    its  dilute   solution. 

I  !uH,(C01HyNHl)tPtCli  +  2HaO.   separates 
bb     mil    developed    yellow    rhombic    tablets    or    prisms 

\  -udlizea  from  hot  water  in  long  slender  needles 

■  ft  lull-:,  AmntO,  n,  196,  U  :  203,  ». 
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2745  o-nt-IHpfu»yl^-iearba)rylic  acid,  or  Isodifhafc  ta 
formed  when  diphenyleiieketouecarboxylic  acid  is  tatrA 
potash :' 

C«H,\  C-H..CO.OK 

'■  2KH0  =  |  +  H.0 


CflH,^CO.C 


3.0H  C6H4.CO.OK 

It  is  readily  soluble  in  alcohol,  scarcely  in  cold,  with  did 
in  boiling  water,  and  crystallizes  in  fine  groups  of  sinul!  w 
melts  at  216°,  and  on  gradual  cooling  solidifies  to  a  cry!1 
mass,  but  when  rapidly  co-iled  forms  a  vitreous  mass.  Ob 
ing  with  lime  it  decomposes  into  carbon  dioxide  and  tli] 
leneketone,  a  small  amount  of  dipbenyl  being  also  f>ruM 
is  oxidized  to  isopbthalic  acid  by  dilute  sulphuric  »ei 
potassium  dicliromate,  and  lias  the  following  constitution 
COjH       C03H 

O-O 

Calcium  iwdiphcnate,  C^H^Ca  +  2HgO,  separates 
evaporation  from  a  somewhat  dilute  solution  in  crust* 
only  redissolve  with  great  difficulty. 

Barium  isodiphenate,  CuH80,Ba  +  6H20,  crystallizes 
its  concentrated  solution  is  evaporated  over  sulphuric  ■ 
fascicular  groups  of  thick  transparent  prisms.  If  the  s 
be  evaporated  to  dryness  on  the  water-bath,  the  resid 
only  be  redissolved  by  continued  heating  with  a  large  ir 
of  water. 

Silver  iaodi/'he/iate,  CuHB0,Agj,  is  a  white  precipit.i 
does  not  become  coloured  when  exposed  to  light  or  he 
100°. 

Methyl  isodiphcnate,  CMHsO,(CH3)2,  crystallizes  from 
in  small  thick  asymmetric  tablets,  whilst  the  ethyl  fs 
thick  liquid, 

m-l)ij>kenyl<!ic<trborylie  acid  is  formed,  according  to  Si 
the  oxidation  of  w-ditolyl,  but  has  not  been  described. 

DiefUoro-M-dipl'niy/r/irho.ry/iv  acid,  ClaHuC'U(COjH)j, 
tained  by  boiling  tetrachloro-wi-ditolyl  with  dilute  nitri 
it  is  only  sparingly  soluble  in  cold,  more  readily  in  ho 
and  melts  at  207— 26NV 

1  Fittig  and  d'hliard,  Ammbm,  193,  155. 
J  Fittig  and  Liqinmtin,  An*alen,  200,  ft. 
■  StoUe,  Bcr.  21,  1088. 


P-DIPHENYLDICARBOXYLIC  ACID 


.   i/iltfirurlitM-ffh'i-  *>>  ill,  nr  ji-lH/iiiuii'I-m-ilirnr- 

,  (;.{),,;(  iH.jC'o.Ui...  is  formed  when  the  sodium 

1  of  p-diphenol  is  mixed  with  liquid  carbon  dioxide  and 

D  200°.     It  ia  slightly  soluble  in  water,  readily  in  alcohol, 

rates  out  on  cooling,  when  water  is  added  to  the  boiling 

I  solution  until  a  permanent   turbidity  is  produced,  m 

'pic  needles,  melting  at  131"  with  evolution  of  carbon 

When  ferric  chloride  is  added  to  the  acid  suspended 

fc  becomes  coloured  bluish-violet  and  dirty  brown  on 

the  Rolution  of  its  sodium  salt  a  deep  blue 

1  indigo-blue  precipitate  are  produced.1  It  therefore 

ilai  to  salicylic  acid,  and  has  probably 

ring  constitution  : 

CO-H       COJH 


.-;-.<:.,l«:     mill,     CuHgtNH^COjHJj, 

lined  by  Orjegs  by  boiling  o-hydrazobenzoic  acid  with 

■  acid.     When    the  hot  boiling  solution   is   treated 

I  and  then  acetic  acid,  it  separates  out  as  a  siskin- 

cipitate,  consisting  of  slender  needles,  which  are  also 

~y  soluble  in  alcohol  and  ether.     Tin?  ■jihiJimn-hloruli1 

lit  yellow  needles,  almost  insoluble  in  water.* 

myhlicaiiiojitlit:  atul  was  first  prepared  by  Doebner  by 

he  nit  rile,  described    below,  with  concentrated  bydro- 

cid  at  180**  and  afterwards  by  the  oxidation  of  ;i-ditolyI 

uium  trioxide  in  acetic  acid  solution.'  It  separates  from 

isol'iis  alkali  salts  on  addition  of  hydrochloric  acid  in  thick 

hkea,  and  after  drying  forms  an  amorphous  white  powder, 

■  inbles  terepbtluiltc  arid  and.  like  this,  is  almost 

b  in  boiling  water,  alcohol,  &c,  does  not  melt  nor  sub- 

oomposes  at  ;i  very  high  temperature.    Almost 

b   tlic   exception    of   those  of  the  alkalis,  are 

'  r.     On    heating   with  an  excess  of  lime   it 

itatively  into  carbon  dioxide  and  diphenyl. 

i      ill  >tBa,    is    a    white 

ir    precipitate,  almost  insoluble    even   in   boiling    water. 

i.i,.,    h    and   the  silver  salt  is  also  ■ 

Bee.  20,  2703  r.  7.  1W 
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granular  precipitate,  which   on  boiling  with  water  a 
and  dissolves  to  a  small  extent. 

Ethyl  p-dipkenyldicarboMylatc,  C,1Hs04(C3H5)s,  is  no 
when  hydrochloric  acid  is  passed  through  alcohol  H  "W 
the  acid  is  suspended.  It  can  however  be  readily  prepaid 
by  heating  the  silver  salt  with  ethyl  iodide;  it  crystalliw rrm 
hot  alcohol  in  large  flat  prisms  and  melts  at  112°. 

2>-Diphf.tumitrile  or  p-Dicyanodiphenyl,  Cl^Ia(CN)f  i*  ^ 
tained  by  heating  potassium  dipheuyldisulphonsW  *& 
potassium  cyanide.  It  crystallizes  from  hot  alcohol  in  tla 
arborescent  needles,  melts  at  234',  and  when  more  strungl] 
heated  sublimes  in  lustrous  serrated  plates.  On  boiling  *» 
alcoholic  potash  it  is  only  slowly  converted  into  the  acid.sK 
the  insoluble  amufr,  C13Hs(CONrL)3,  is  first  formed  and  i*B 
easily  further  attacked,  the  amido-acid,  CuH^CONH/OJ 
which  is  also  insoluble,  being  probably  the  next  product 
order  to  obtain  the  pure  acid  the  product  is  dissolved  in » ■ 
excess  of  caustic  potash  and  repeatedly  evaporated  to  a  sn 
bulk.  It  is  however  better  to  heat  the  nitrile  for  twelve  he 
at  180°  with  concentrated  hydrochloric  acid,  but  it  is  i 
advisable  to  purify  it  by  evaporation  with  caustic  potash. 

o-p-Zhpkenyldicarlxxcylic  acid  is  obtained  from  diphenyliw 
diazotizing  it  and  running  the  solution  into  heated  potass 
cuprous  cyanide  solution  ;  the  nitrile  is  thus  formed  and  ( 
tallizes  from  alcohol  in  well-formed  plates,  melting  at  152—1 
The  acid  prepared  from  it  by  boiling  with  caustic  po 
separates  on  the  evaporation  of  its  solution  in  white  pi 
melting  at  251— 252°.' 

(HO)„CflH,C0 
DlHYDHOXYDIPHEXYLDICARBOXYLIC   AdD,  "| 

(HO)!CflHJ.C0 

2746  Dehydrodiprotocatechuic  add.     When  vanillin  is  he 
with  ferric  chloride,  dehydrodivanitlin  is  formed  : 
HO.  HO. 

>C.H..CHO  >CflHrCH0 

CHsO/  CH,0X  I 

+  2FeCL  -  I 

CH30.  CH,0. 


\c.ILCHO  '   Nc-H-CHO 

ho/  ho/ 

+  2FeCls  +  2HC1. 

1  Reuland,  Bit.  22,  3018.  ,      ^j 


METHYMUPHENVLKETONE  «a 

nis  substance  forms  white  needles,  melts  at  303 — 304°,  is 
i-ngly  soluble  in  water  and  alcohol,  but  readily  in  alkalis, 
on  fusion  with  caustic  potash  is  converted  into  the  acid 
tioned  above.  The  latter  is  precipitated  by  hydrochloric 
in  flakes,  which  form  hard  brown  masses  on  drying,  melts 
6  300°,  ia  somewhat  soluble  in  water,  more  readily  in 
id,  and  behaves  towards  ferric  chloride  like  protocatcchuie 

imoroiiutli-iv-";'!,,).,  ,//i,  ,i,„l  is  obtained  by  heating diresorciuol 
3-"S(i)  with  water  and  acid  potassium  carbonate  at  130°, 
forms  a  powder,  insoluble  in  water,  sparingly  soluble  in 
boL 

MUlnttn  diretorcvnoldicarboaq/late,  CHHBOsK,,,  crystallizes  in 
'l(-r  white  needles,  soluble  in  water. 

toriwwi   din  &ylate,  0I4HiS0,,Ba +■  6H20,  forms 

ton  needles,  and  is  moderately  soluble  in  water.2 


ETHYLDI PHENYL  AND   DERIVATIVES. 

'47  Etity/Ji/'lit  nyl,  0, ,!!.,,( '^H,.!.'.,!!,,  is  obtained  by  the  action 
'hyl  chloride,  ethyl  iodide,  or  better  ethylene  on  a  mixture 
Itwunium  chloride  and  fused  diphenyl.  It  is  a  liquid,  boils 
!83 — 2f>4°,  and  is  oxidized  by  chromic  aeid  solution  to 
leuylbenzoic  acid. 

fi/<'yi,/i/.J<.,l>,?!:lt:w\  C8He.CeHt.CO.CH„  is  formed  by  the 
C  of  acetyl  chloride  on  a  solution  of  dipheuyl  and  aluminium 
ide  in  carbon  disulphide.  It  forms  white,  faintly  nacreous 
ile  crystals,  melts  at  121°,  boils  at  325 — 327°,  and  is  also 
.zed  by  chromic  acid  to  >«-pueuylbenzoic  acid.  When 
im  amalgam  is  added  to  its  alcoholic  solution,  methyl- 
CaHs-C^^CHCOH^Hs,  is  formed,  which  melts 
i— 8(i°,  and  decomposes  on  distillation.8 

18,  3493,  '  Will  utd  Albwcht,  An-,  17,  U0E, 

.  CMm.  47.  886  ;  49.  97  :  Ann,  Chin.  Pkm.  VI.  15,  2f,f,. 


DIF'HEN'YL  DERIVATIVES 


DERIVATIVES  OF  DIPHENYL  CONTAINING 
MORE  THAN  FOURTEEN    ATOMS   OF  CARBON. 

2748  Piph(nyUrimrboxylicar^,C6ni.CaB1{COtU)viso\Mad 
by  fusing  dipheuylketoiiedioarboxylic  acid  with  li — 8  psitt 
caustic  potash  and  a  little  water  at  the  lowest  possilife  tt» 
perature : 

CflH,x  CflH, 

I      /C0         *  WOK  -    I       /CO.OK 
CA^-COOK    +  HU*  -  C.IL^-CO.OK. 
"\COOK  \CO.OK 

It  is  readily  soluble  in  ether  and  alcohol,  from  which 
separates  in  flakes.  Cold  water  only  dissolves  traces  of  it, « 
it  is  only  slightly  soluble  in  boiling  water,  separating  '«' ' 
cooling  as  a  crystalline  powder,  which  can  be  heated  U  t' 
without  undergoing  any  change.  When  its  alcoholic  aoluti 
is  mixed  with  a  little  water,  it  soon  crystallizes  in  m!bl 
masses  of  interlocked  needles.  On  distillation  with  lira? 
decomposes  into  carbon  dioxide  and  di phenyl. 

Silver  dtpkmglfrieaihaxytatia,  ClsH.AgsOe,  is  a  heavy  'In* 
precipitate,  which  on  heating  suddenly  becomes  uicanJesaot 
and  swells  up  to  a  voluminous  vermiform  mass.1 


HYDROCARBONS.  Cj3m~u,  AND  THEIR 
DERIVATIVES. 

2749  ,,,-Divyly/,  (CH3)2.C6Hs.CBH3(CH3)g,  was  obtain 
Fittig  by  the  action  of  sodium  on  bromo-w  -xylene,  anil  form-'  m 
strongly  refractive  liquid,  boiling  at  290 — 295°.*  ProW* 
identical  with  this  substance  is  thedixylyl  prepared  by  OIitiT-IJ 
shaking  commercial  xylene  with  sulphuric  acid,  which  isastronj 
refractive  fluorescent  liquid,  boiling  at  293—297°,  amUnelli 
like  Copaiva  balsam.3 

p-Dixylyl   was   obtained    by   Jacobseu   as   a   product  of' 
distillation   of  mercury  i>-xylyl,  (CH,)!!C6HjHl{C4Hs(CHAi 

1  Bamberger  nn.l  Hooker,  Annalcn,  229,  169. 

-  Aiamltn,  147,  37.  '  &i».  Chim,  H«l.  12,  lf& 


'.rtuarhoxylic  add,  C11H4(NH1)1(CO,H)i,  is 
ii  in  the  free  state;  its  anhydride  is  formed  when  azo- 
0  acid,  prepared  from  7-nitrophthalic  acid,  is  boiled  with 
ition  of  stannous  cliloride: 


BBSZIDINETETRACAHBOXVLIC  ACID 


IS] 


llizes  from  hot  alcohol  in  long,  arborescent  needles,  and 
at  125V 

various  azo- xy  leues  can  readily  be  converted  into  diamido- 
s,  wl, icli.  like  their  lower  homologies,  can  be  employed 
e  manufacture  of  dyes,  but  have  not  been  carefully 
„.,t.' 

,.■.■.  „.■,;/,  (CHs;iC1!H(fOH),(CO„H)„  is  formed 
the  sodium  compound  of  diciesol  is  heated  at  ItiiV  with 
carbon  dioxide  j  it  crystallizes  from  alcohol  in  small 
doea  not  melt  even  at  290°,  and  is  coloured  blue  by 
chloride.  On  heating  with  acetic  anhydride  the  c 
fl ",Hi.1!1CIiH4(O.CO.CrLl)a{COiH>Sl  is  formed,  and  crystal- 
in   white  needles,  which  are  also  coloured  blue  by  ferric 


.CO.OH 


Vox 


,co 

H.N.C6H.C        >0 

'    I    "\cxk 

/C0\ 

H.N.CUHS(        >0 

MXK 


a  light,  pale-yellow  powder,  does  not  dissolve   in   water 
10I,  and  dilute  acids,  but  is  soluble  in  alkalis. 

-■.»     salt,     CiaHI1(NH0s(CiOB)(CO:.Kjs  +  .1H..0 
lizes     in     large     amber-yellow     prisms.       When    silver 
is  added  to  its   solution,  a  light  yellow  precipitate  o1 
\,07  is  produced;  if,  however,  the  anhydride  be  dis- 
in  ammonia  and  the   excess   of  the   latter  allowed   ti 
ate,  silver   nitrate  produces   a  similar  precipitate  of  tin 
-in,,,,  1 '.Jl1|NH,)i(COIAg)).     On  heating  the  anhydride 
lization  takes  place  and  the  compound  CHH9NsO,  sublimt 
;ht  yellow,  delicate  needles.     It  probably  has  the  following 
tiitioii  : ' 

.         14,2112. 

■■   N'.,ir.irigan.lStti'k'-r,  /!-.",  21,  3143. 

■  ■  ■    Btr.  21,  163 

.     I   II. -iilii,  mli.  Iter.  16,  1759 
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462  DIPHENYL  DERIVATIVES 


xcck 

c6h3<;    > 

Diethyldiphenyl,  CjgH^CjHJj,  is  a  liquid,  boils  at  304— 310V 
and  on  oxidation  yields,  like  wi-ditolyl,  an  acid,  which  on  heating 
neither  melts  nor  sublimes  (Adam). 

Diamidoduthyldiphcnyl,  C12H6(NH2)2(C2H5)2,  was  obtained  by 
Schultz  by  heating  o-azoethylbenzene  with  an  acid  solution  of 
stannous  chloride.  The  free  base  separates  from  alcohol  as  I 
viscid  mass.  The  sulphate,  ^jH^CjH^^H^JSO^,  torn 
lustrous  needles,  only  slightly  soluble  in  cold  water ;  the  aoijf 
compound,  C12H6(C2H6)2(NH.COCHs)2,  crystallizes  from  hot 
glacial  acetic  acid  in  lustrous  needles,  melts  at  307°,  and  sab- 
limes  almost  at  the  same  temperature  in  snow-white  needles. 
In  endeavouring  to  prepare  the  corresponding  hydrocarbon  b] 
means  of  the  diazo-reaction,  Schultz  chiefly  obtained  the  didkyl 
ether,  C12H6(C2H6)2(OC2H6)2.  This  substance  crystallizes  from 
hot  alcohol  in  lustrous  plates,  melting  at  1 20°,  and  was  accom- 
panied by  a  small  amount  of  an  oily  hydrocarbon,  which  yield**! 
isophthalic  acid  on  oxidation.1 


Phenols,  CHon-wO*. 

2750  Dipsendocuianwi \  or  Hcxmethyldiphawl ,  (CH3)3C6H;0H) 
— C6H(OH)(CH3)3,  is  formed  in  small  quantity  during  the 
preparation  of  a-pseudocumenol  from  a-pseudocumidine  by 
means  of  the  diazo-reaction.  In  order  to  prepare  it,  pseudo- 
cumenol  is  dissolved  in  glacial  acetic  acid  and  an  acetic  acid 
solution  of  potassium  dichromate  added.2  It  is  also  formed 
when  pseudocumenol  is  heated  with  dilute  nitric  acid  or  ferric 
chloride,3  and  separates  from  hot  glacial  acetic  acid  in  lustrous 
white  needles  or  small  crystals,  having  a  diamond  lustre.  It  melts 
at  173°,  is  slightly  soluble  in  alcohol,  acetic  acid,  and  alkalis. 
readily  in  ether  and  chloroform,  and  does  not  volatilize  with 
steam. 

1  Bcr.  17,  473.  a  Amvers,  Ber.  17,  2982.  »  Bcr.  18,  265*. 


tmenol   methyl  ether,  C^H^fOCH^j,  is  obtained  by 
Eug  dipeeadocumenol   with  caustic   potaBh,  methyl  alcohol, 

■dide  .    it  crystallizes  from  alcohol  in  white  needles, 
*  at  186",  :■  titl  is  icaolnble  in  alkalis. 

,-.,  info,  a, a,  no/.  ( ',,H,;lii.((OH)j,  is  formed  when  the 
in  acetic  acid  solution ;  it  occurs  in  small 
petals    in.  Its   at    ISC — 187°,   i3   insoluble  in   water, 
n  Boluble  in  alkalis  and  readily  in  alcohol. 

I '  H,  I  H    < '.  li  /<  )H)--C,H2(OH)CH,((_!.1H7),     is 

jwinl   by  oxidizing  a  warm  mixture  of  1  part  of  thymol  and 

|i,,r;-  ol    water  with   ferric  chloride,  or  better,  a  solution  of 

■lorn,  the   liquid    being    kept  neutral  by  the   addition  of 

Donate.    It  is  also  obtained  wheu  iodine  is  added  to  an 

mot  solution,  the  brownish-red  precipitate  dissolved 

iholic  potash  added,  and  zinc  dust  then  gradually 

It  crystallizes  in  prisms  or  tablets, melts  at  111."  -V 

ation   subliming   at    the   same   time,  readily   dissolves   in 

!iol.  and  forms  ;io    ■niiiu'-yellow  coloured  solution  in  alkalis. 

ii  treatment   with  nitrous  acid  it  does  not  yield  a  nitroso- 

■I  <>t  quinonoxime, and  lias  therefore  probably  the  following 


tituti.n 


CH,  CH. 


_/ 

ho_ \  / — \  y~o1 
/~        \ 

CSH7  C,HT 

UojftdUhymol,     CwHj4(O.CO.C0HB)2,     forms     colourless 
MBOpic  plates,  and  melts  at   215s. 

isomeric  with  ditiiytuol,  and  is  obtained  from 
wrn]  in  a  similar  manner.  It  crystallizes  from  dilute  alcohol 
nj:.  thin,  silky  needles,  melts  at  154°,  and  is  readily  soluble 


_ 


AZO-DYES  OF  THE  DIPHENYL  GROUP. 


51    ]u   ISM   Schultz  found  that  when  the  tetrazodi  phenyl 

tamed    from   benzidine   is    brought    into  an  alkaline 

ii.ii  of  phenol,  a  colouring  matter  is  formed  which  dyes  silk 


i'1,.1   I'kkfTSKill.  l;i.   23,   -7'H. 

'{iiu.ll,.  2,  *W. 


u  beautiful  and  [at 

benzidine  dyes  were  prepared 

dutCO-grOBp    twioe,   were    kuown  iraio-col 

It  was,  howen  ■-'  el  then  were  not  mil 

Car  dyeing  wool,  and  they  appeared  to  be  of  no  prank*) 

portance    until    P.   Bflttiger    in    IkSS    made    the   remark 

discovery   that   the  colouring    mutter    known    .. 

prepared  from  benzidine  and    Daplithi.m;. 

stable  towards  acids,  and  is  quite  unfitted  for  dyeing  »W 

notwithstanding  capable  of  dyeing  unbleached  cotwm  a  fine 

moderately  stable  red  in  alkaline  solution.      Since  ihii  W 

large  number  of  such  azo-dyes  for  cotton,  or  colouring  teal 

of  the  Congo-group  has  been  manufact 

they  produce   depending  upon  thi  Toni.  t 

binations   of   benzidine    with    th<  lie   sen!* 

yellow,  those  with  the  various  naphthylanuiiesulplionic  I 

red,   and    those   with    the   naphtholaulphnnk 

violet-blue  shades.     Numerous  compound  shades  can  hs 

duced  by  combining   the  tetrazo-compouu 

one  molecule  of  a  phenol  or  ;nnii 

acids,  and  then  bringing  (he  resulting  unstable  diaza-oompi 

together  with  s  second  molecule  of  n  different  phenol,  an 

■.to.2     If  benzidine  be  replaced  by  ortbotolidine  ordiarjisidhw 

yellow  dyes  take  a  redder  shade,  and  the  red  or  violet  bt( 

much  bluer  and  in  some  cases  almost  a  pure  blue. 

The  property  possessed  by  these  substances  of  being  Cm 
cotton  does  not  depend  upon  the  diphenyl  residue  alone, I 
the  NiiMhiiJiidij -di phenyls  and  dlphenylnw  do 
whereas  such  are  given  by  ortbotolidine,  dianisidiuo,  and  i. 
diparamido-compounds.  The  meta-aubstitution  products 
give  dyes,  but   uot  the  ortho-oom]  are,  how 

obtained  from  p-diarnidobenaene,  1  ;  i'-diamidonaphthalani 
from  diamidostilbene.  C0H,{XHi}(.:iHi.CllH  ,1  XII.),  the  o> 
tives  of  which  will  be  subsequently  daecrio 

Azo-dyes  for  coti. m  an  therefore  only  obtained  fromjMhai 
compound*  and,  among  the  derivative! 
substances   in   which,    in    addition,   the  ortho-hydrogen  is 
replaced. 

The  preparation  ol  these  dyes  ia  similar  to  that  t 
aeo-colouj  iug  matters,  th<  ■  mil  I 


CONGO  BED 


I  sulnt.Mii  of  the  phenol,  sulphonic  acid,  &c,  in  caustic 
added. 

ic  dyeing  usually  takes  place  in  a  bath  heated  to  80— 100", 
b  is  made  strongly  alkaline  by  the  addition  of  soap,  borax, 
mi  silicate,  sodium  stannate,  &c,  and  sodium  sulphate  added 
!  i|n-  absorption  of  the  colour. 

moat  all  of  these  dyes  are  altered  by  acids,  the  red  being 
delicate  and  the  violet  rather  more  stable,  whilst  the  blue 
I  ■fleeted  On  the  other  hand,  the  last  are  sensitive  to 
the  reds  more  stable  and  the  yellow  chrysamines  fast 
to  light  and  soap.  Only  a  few  of  the  most  important  or 
:  D0WH  are  here  described.  For  an  account  of  the  others 
•nee  may  be  made  to  the  works  cited  in  the  footnote.1 

.   GMHuN4OeNaSl   is  prepared  from  benzidine 

id  and  occurs  in  commerce  as  a  brownish  red 

er,  only  slightly  soluble  in  water,  readily  in  dilute  caustic 

solution,   a  brownish    red    solution    of   the    basic    salt, 

i^NjOflNa,  being  formed.     Hydrochloric  acid  produces   a 

:n-i]i  red  precipitate  in  this  solution.     It  forms  a  reddish 

I  coloured    solution   in   concentrated   sulphuric  acid,  the 

ter   to  which   produces  a  brown  precipitate  of 

It  dyes  wool  a  tine  yellow  in  a  soap  bath. 

rymiuiw  11,  C2iH3}N,0uNa.,I  is  obtained  from  orthotolidinc 

I  mtv  similar  to  the  preceding  compound  but  produces  a 

I  yellow, 

e   constitution    of    these   compounds  is  expressed    by  the 
mulse : 


C0H4N  =N  CBHs(OH)CO,Na 

ClHtN=N  C8Ha(0H)  CO„Na 

R. 
CflHjtCH,)  N=N  CuHa(0  H)COsNa 

CeH3(C  Ha)N=N  C'eH8(0  H)COsNa 


■  nd,  '  '-..-.  1 1  .,N,iS.,0(1Na„,  is  obtained  from  benzidine  and 
Ionic  acid,  and  tonus  a  brownish  red  powder,  which  yields 
ih  brown  coloured  solution  in  water  and  separates  from 
liquid  in  lustrous  green  crystals.  Hydrochloric  acid  pro- 
i  blue  and  caustic  soda  a  reddish  browu  precipitate 
lWUmiA«T.  2(  256  ;  Friwilander,  Tktetfarbtn) 

II  11 


in  sulphuric  acid  it  forms  a  blue  solution  from  which  witr 
cipitntus  the  free  blue  acid.  It  is  decomposed  hy  tat  * 
of  zinc  dust  on  its  solution  in  ammonia  into  benzidine 
1 : 2-diamid«uaphthalenesulphonic  acid1  and  has  thereto 
following  constitution  : 

NH,  H 

m- 

Cotton  is  dyed  with  it.  in  a  soap  bath  to  which  Glaubei 
has  been  added,  the  shades  produced  varying  from  a  i 
pink  to  a  fiery  scarlet  or  Turkey  red  according  to  the  J 
of  colouring  matter  employed. 

On  account  of  its  sensitiveness  towards  acids,  even 
acid,  Congo  red  has  been  recommended  as  a  reagent  fo 
and  as  an  indicator  for  titrations  of  acids  and  alkalis, 
proposed  to  employ  it  in  the  titration  of  aniline  and  1 
used  it  to  detect  free  acid  in  paper.  According  to  Enlt 
exceeds  litmus  in  delicacy.  Vulphis  and  Dietrich,  on  th 
hand,  maintain  that  it  is  only  useful  for  certain  til 
especially  for  aniline.* 

Briicke,  who  has  carefully  studied  the  behaviour  of 
acids  and  salts  towards  Congo  red,  has  found  that  it  is 
purple  violet  by  carbon  dioxide  and  violet  by  boric  a< 
aqueous  solution  of  arsenic  tri oxide  does  not  affect  it. 
cient  sulphuric,  phosphoric,  oxalic,  lactic,  tartaric  or 
acid  be  added  to  an  aqueous  solution  of  Congo  red  tt 
violet,  and  the  liquid  be  then  heated,  the  colour 
purple  at  50"  and  above  60°  red,  but  changes  to  viol 
on  cooling.  If,  however,  sufficient  acid  be  added  to 
blue,  no  change  occurs  on  heating.  The  blue  colour 
violet,  brown  or  red  on  the  addition  of  an  acetate  or  acid 
but  it  passes  back  to  blue  on  the  further  addition 
Even  sulphuric  and  hydrochloric  acid  are  affected  in  tt 
the  salts  of  weaker  acids.  He  therefore  considers  tni 
red  is  not  suited  for  use  in  volumetric  analysis,  and  thi 
litmus,  it  does  not  possess  the  property  of  being  onlj 
by  free  acid.8  ' 
'  Witt,  Bit.  19,  i-ifi. 


BEXZAZURINE 

II  .N.-S.i  \Sx2,  prepared  from  tolidine 
irnine-/3sulphonie  acid,  is  a  brown  powder  and 
ii  reddish  brown  solution  in  water  which  is  not  altered 
■.-,  hilst  hydrochloric  acid  produces  a  brown  pre- 
e.  It  forms  a  blue  solution  in  sulphuric  acid  in  which 
produces  a  brown  fiooculent  precipitate.  It  dyes  wool 
ie  colour  being  stable  to  acetic  acid, 
aphthionic  acid  is  usi.-ij  instead  of  the  fl-acid,  a  very  similar 

■  •1',-fin-riin-  4/.',  is  produced,  whilst  with  1  :  4' 
lylaminesulphonic  ai  i  '  .■;-■  15/,',  which  dyes 
a  bluish  red  is  obtained. 

■  '/■'  C^H^NgSjOgNaj,  is  obtained  from  tolidine 
oirameixaal  £-naphthylamiue-S-sul  phonic  acid,  which    eon- 

about  50  per  cent,  of  /8-naphthylamine-/9-suIphonic  acid. 

each  of  these  acids  is  easily  acted  on,  the  deltapurpurine 

d  is  naturally  a  mixture  of  the  colouring  matters  and 

s  together  with  benzopurpurine  B,  the  sodium   salt  of 

liazo-^-naplitliylamiue-S-sulplionic  acid  or  deltapurptirvm 

d    the    mixed    azo-colour  which    is  produced   from    equal 

eculcfi  of  tetrazoditolyl  chloride  and  the  two  sulphonic  acids, 

Inch   is   present  to  the  extent  of  .50  per  cent.     When 

>n  salt,  is  added  to  an  aqueous  solution  of  the   product, 

(urpurinc   TH   is   first  precipitated,  the  difficultly  soluble 

sium  salt  of  which  can  be  obtained  by  adding  magnesium 

,te  to  a  boiling  solution  of  the  deltapurpurine  5B.1     The 

Ctn  of  the  latter  gives  with  hydrochloric  acid  a  brown  and 

caustic  soda  a  red  precipitate.     Both  the  deltapurpurincs 

ilue  solutions  in  sulphuric  acid,  in  which  water  produces 

ra  precipitate.     A  characteristic   property  of   deltapur- 

7B,  which   is  actually  extracted   from  the  mixture,   is 

I    acetic    acid    added    to  its    aqueous    solution 

vs  a  brownish  violet  precipitate  of  the  colouring  matter, 

is  therefore  also  given  by  a  concentrated  solution  of  the 

lyes  cotton  a  Honiewbat  bluer  shade  than  benzo- 

rine  B.  whilst  deltapurpurine  7B  produces  a  bluish  red. 

(?,  C^H^NjSjOnjNaj,  is  prepared  from  dianisi- 
b-ijiiphthiilsulphonie  acid  and  baa  therefore  the 
rtitution : 

;aHa(OCH  iN  Cj  II.HH.Sd^-i, 

■    i OsNa' 

mitt,  Ber.  20,  31  «0. 
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It  comes  into  tin.'  market  u  a  blue  black  poi  ■ 
bluish  violet  sohrtion  b  <ral 

the  addition  of  cinstii'  soda,  whilst   i  . 
a  violet   precipitate.       It    dissolves  in   sulj'i  i 
blue  colour,  a  bluish  violet  colours!  i 
addition  of    water.      It   dye?  cotton,  silk,    ai 
violet  to  blue  shade,  and  is  employi 
indigo  shades,  a  little  chrysamme  being  aill. 
this  mixture  has  the  advantage  over  indigo   i 
uniformly  and  not  rubbing  off 

When  a  piece  of  cotton  dyed  with  benzazurine  G  is  bnA 
some  time  with  a  weak  solution  of  i 
compound  of  the  colouring  matter  i 
greener  shade  and  therefore  more  valuable.     This  is  ak 
case  to  a  much  greater  extent  with 
from  auisidine  and  the  so-called  Cleve's  a-i. 
acid.     The  colour  is   in   this  case  bo 
it  can  scarcely  be  recognized  as  beaz&zuriue  3G. 

In    the    same    manner   azo-violet,    prepan id 
a -naphtholsul phonic   acid  and  o-naph 
is  converted  into  a  blue  with  only  a  faint  viol 
not  reconverted  into  the  original  reddish   ri 
The  violet  red  heliotrope  from  anisidinc  and 
sulphonic  acid  forms  a  tine  violet  i 
in  fact  all  the  colours  of  this  nature   become  bluer 
stable  towards  soap. 

The   latter   effect  can  also  be  attained    in 
sulphate  or  nickel  sulphate,  without  ai 
of  the  shade.      Moreover,  the  colours  are  Urn 
lutely  fast  to  tight   and    even  ntrpuB   iiidigo  i 
Dyed  wool  is  altered  by  copper  sulphate  in  tin*  ? 
as   cotton,  and  at  the  same  time  bo 
whilst  nickel  sulphate  makes  it  foster  I 

Bamidme  Blue,  C,Jll<'S,'SiOu'Si<l,  was  obtained  by  i 
from   benzidine  and  /9-naphthol-a-disulphonic  acid.*      I 
powder  with  a  bronze  lustre,  am!  forma  a  bloi 
water,  whicli  on  boiling,  becomes  Bord 
to  blue  on  cooling;  caustic soiia  solution  also Oi  I 
red,  whilst  acetic  acid  produces  a  broil 
hydrochloric   acid  a   reddish -violet    floooui 

1  Farl*}{falr.  vorm.  Baeyer and  Co.  j  Scliai:-:. 
1    ■'!?,  Her.  17,  4*1. 
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ilue  solution  in   sulphuric   acid,  from   which    water 
a  it  as  a  violet  mass. 

loyed  instead  of  benzidine,  a  greenish  blue 
If,  however,  only  one  molecule  of  the  disulphonic 
act  OB  a  molecule  of  the  tetrazo-coru pound, 
i-  formed  which  atoll  contains  one  diazo  group  and  from 
ries  of  reddish-blue  to  greenish-blue  dyes  can  be  pre- 
mnbmation  with  naphthola,  or  their  sulphonic  acids.1 
ilu«  colouring  matters  are  prepared  from  benzidine- 
isulphonic  acid,  and  secondary  or  tertiary  £-naphthyl- 
ch  as  methyl-#-naphthylamine  or  o-tolyl-/3-naphthyl- 
hich  give  a  redder  but  clearer  blue  than  phenyl-|8- 
whilst  that  obtained  from  xylyl-/3-naphthyl- 
of  a  greener  shade." 

m  cotton  colours  are  obtained  by  com- 
I  diazo-compoiinds  prepared  from  the  sulphonic  acids 
ihtbyl&mines,  of  benzidine.,  &c,  with  phenylene  brown. 
■  '/w  are  prepared  from  amidouaphtholsnlphonic 
benzidine,  toiidine,  or  dianisidine.  These  are  all  of  a 
.  bat  wince  they  contain  an  ainido-gronp  they  can  be 
on  the  fibre  and  then  converted  by  the  action  of 
nidobases,  &.c,  into  deep  blue  or  black  dyes.  If,  for 
Cotton  goods  'lved  with  dvtiituu  I'l'ni-  prepared  from 
be  dipped  into  a  faintly  neid  sodium  nitrite  solution 
i  greenish-blue  colour.  If  they  are  then  washed  out 
;ht  into  a  cold  alkaline  /J-naphthol  solution,  they  be- 
[>  blue-black,  the  shade  being  more  than  twice  as  deep 
riginal  colour,  and  at  the  same  time  very  fast  towards 
When  the  benzidine  is  replaced  by  dianisi- 
lidine,  greener  shades  are  obtained.8 

ytllow,  O^H^NHJfN.CflH^OHtCO.Na].,  is  prepared 
;  diamidocarbazulc  sulphate  and  bringing  it  into  an 
solution  of  salicylic  acid,  a  deep-red  solution  being 
which  on  standing  becomes  yellowish-brown.  The 
boiled  and  salt  added,  which  precipitates  the 
matter  as  a  brown  crystalline  mass.  It  is  readily 
lives  cotton  a  full  golden -yellow,  and  imparts 
ellow  colour  to  silk  and  wool,  which  is  fast  to  milling.1 

ftteMmtitor,  2,  1071 
,  form.  Baej-eriuiJ  Co.  :  lirr.  23,  ■»!  ''■ 
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THE  FLUORENE  GROUP 

2752  Fhioren<\  ClsH,0.  This  name  was  given  by  Eei 
to  a  hydrocarbon  which  he  discovered  in  1867  in 
anthracene  and  in  heavy  coal-tar  oil.  and  which  ws 
tingiiished  by  its  magnificent  violet  fluorescence.'  Fil 
1873  then  found  that  when  diphenyleneketone  is  heate 
zinc  dust,  the  corresponding  tlijiit<nylen?i)<'-/Jiane  is  formw 

|°    *Nc°  +  2Zd  +  Zn(OH),  =    |8    '\CH.  +  SZ 
C„H/  C0H/ 

Griibe  moreover  found  that  it  is  also  formed  when  the 
is  heated  with  phosphorus  and  hydriodic  acid  at  130- 
and  when  the  vapour  of  diphenylmethane  is  passed  thr 
red-hot  tube  :  * 

.C8H5  ,CUH4       • 

CH/  =  CH/  I  +  H„. 

XCBH5  XC6H4 


He  pointed  out  that  diphenylenemethane  is  very  sii 
fluorenc,  which  had  been  more  closely  examined  by  B 
and  Fittig  and  Schmitz  then  showed  that  the  two  are  idt 

Fluoreue  is  also  obtained  by  heating  ellagic  acid,  C 
with  zinc  dust,7  and  in  a  very  pure  condition  by  I 
o-diphenylenecarboxylic  acid  with  hydriodic  acid  and 
phorus.8  Adam  prepared  it  by  the  action  of  methylene  c 
on  a  mixture  of  diphenyl  and  aluminium  chloride." 

1  Ann.  Ukim  Pliys.  IV.  12,  222. 

-  Her.  6,  187.  '  I.W.  7,  162.'. 

*  An.ialen,  174,  194.  ■  Aim.  L'/iim.  /Vfj.i.  V.  7,  (78, 
"  -hinalen,  193,  134. 

7  Burth  and  Goliiadmiirit,  Bcr.  11,  848. 
"  Gnietxi  null  Aubiii,  Annalcn,  247,  277. 

•  Ann.  Chim.  Phy*.  VI.  16,  2SS. 
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Older  to  isolate  Buorene  from  heavy  coal-tar  oil,  the  latter 
M  of  all  Greed    from    phenauthrene   and  anthracene    by 

-allization  and  the  portion  boiling  between  2'M  and  340° 
Inuted  about  ux  times,  until  the  larger  part  passes 
at  300 — 320*.  On  strongly  cooling,  the  fluorene 
rates  out  and  is  well  pressed,  the  portion  boiling  at 
-303°  isolated  by  fractional  distillation,  repeatedly  crys- 
ed  from  a  mixture  of  benzene  and  alcohol,  and  finally 
stallized  from  glacial  acetic  acid.  The  crude  fluorene  may 
be  dissolved  in  ether,  picric  acid  added  and  the  compound 

obtained  decomposed  with  ammonia.  The  hydrocarbon 
led  in  this  manner  shows  the  beautiful  fluorescence  already 
iuiK-il  (Barbier),  but  according  to  Fittig  aud  Schmitz,  this 
le  to  an  impurity.  They  prepared  tluorene  by  distilling 
myleneketone  over  zinc  dust,  a  rod  substance  being  also 
ed  in  small  quantity  which  can  be  separated  from  the 
i(ilii1ii»n  by  a  single  distillation.  The  fluorene  was  then 
ied  by  rcerystalhzation  from  alcohol,  It  forms  colourless, 
jus  plates,  showing  only  a  faint  fluorescence,  like  that  of 
■  similar  hydrocarbons,  is  sparingly  soluble  in  cold,  readily  in 
Jcohol,  ether,  benzene,  and  carbon  disulphide.     It  melts  at 

boils  at  2L)f>°,  and  forms  a  vapour  of  the  sp.  gr.  577.1 
n  it  is  heated  with  40  parts  of  concentrated  hydriodic 
to  270°,  it  is  converted  into  tridecane,  C^H^  boiling 
boot  240";  in  addition  some  hexane  and  heptane  are 
;d  (Bar  bier  J.  On  fusion  with  caustic  potash  it  yields 
henoL 

order  to  detect  fluorene  in  a  mixture  of  phenauthrene 
uthxacene,  logrma.  of  the  substance  are  boiled  with  00  gnus. 
ilpburic  acid,  diluted  with  3  vols,  of  water,  and  00  grins,  of 
isium  dichromate  for  G  hours  in  an  apparatus  provided 
a  reflux  condenser;  the  oxidation  product  is  then  filtered 
isiilkd  with  steam  and  the  distillate  allowed  to  crystallize 
\  from  alcohol,  by  winch  means  diphenyleueketouu  is 
i..d   in  compact  crystals,  which  can  be  readily  picked  out 

any  adhering  hydrocarbon.1 

wrtwpkrw  acid,  01B1IL0  +  CuHs(NOj)sO(  is  formed  when 
bared  solution  of  the  constituents  is  allowed  to  evaporate, 
aystaUizes  according  to  Barbier  m  red  needles,  but  accord- 
to  Fittig  and  Schmitz  in  compact,  reddish-brown  prisma, 
li    inelt,  at  79 — 80°,  and  arc  decomposed    by   boil 


■-  10,  »71 
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water  or  alcohol.  Grs.be  and  Aubin,  on  the  other  hand,- 
tained  golden  yellow  needles,  of  the  same  melting  point. 

Fln-orme  fftfyf  clUoride  C1SH10  +  CsHg(NOj)3Cl,  aystalK 
from  an  alcoholic  solution  of  its  constituents  in  oningi-Yell 
needles,  melting  at  69 — 700.1 

Oftoliydro/liinri'iu-,  C|;IHIS,  is  formed,  together  with  the  folli 
ing  compound,  when  3'G  grms.  of  fluorene  are  heated  for  8  im 
at  250 — 260°  with  3  grms.  of  red  phosphorus  and  9  gnat 
hydriodic  acid  of  ap.  gr.  1'7,  and  is  a  liquid,  boiling  at  272—? 

Dccahydrojlnorcne,  C,SHM,  boils  at  254 — 256°,  lias  a  £ 
violet  fluorescence,  a  penetrating  odour,  resembling  that 
diphenylm ethane,  and  solidifies  at  —  73"  to  a  white  crystal 

Pwliydrojktorcne,  C,3HM,  is  obtained  by  heating  1  par 
fluorene  with  1*25  parts  of  phosphorus  and  5 — 6  partt 
hydriodic  acid  of  sp.  gr.  17  for  12—16  hours  at  23U — 5 
It  is  a  liquid,  which  resembles  perhydroacenaptbeoe  and  1 
at  230".3 

Dichtorofiiujvaic,  C13HaCl2,  separates  out  when  dry  cliloni 
passed  iDto  a  solution  of  fluorene  in  chloroform ;  it  crystal 
in  tablets,  which  melt  at  128°,  and  sublime  without  d« 
position.     Chromic  acid  oxidizes  it  to  dichlorophenyleneket 

Trichlorofliwrene,  C,SHTC13.  was  obtained  by  Holm  by  pa; 
chlorine  for  a  long  time  through  a  solution  of  fluorene  in  ca 
disulphide.  It  crystallizes  in  small  white  plates,  is  spari 
soluble  in  alcohol  and  ether,  and  melts  at  147°.5 

Bromofiuoraw,  CigHBBr,  is  formed,  together  with  the  folio 
compound  when  bromine  is  carefully  added  to  a  cooled  soli 
of  fluorene  in  chloroform.  It  crystallizes  from  alcohc 
needles,  melting  at  101 — 102°  is  very  soluble  in  chloro: 
and  on  oxidation  yields  bromodiplienyleneketone  (Hodgk 
and  Matthews). 

BromojU'iymw.  dilromide,  C13HflBr3,  was  obtained  by  Bs 
by  passing  a  mixture  of  bromine  vapour  and  air  into  a 
solution  of  fluorene  in  carbon  disulphide.  It  crystallizes 
benzene  in  light  yellow,  strongly  lustrous  long  needles 
is  converted  by  alcoholic  potash  into  the  following  compou 
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.',   CjjH^Br.,.  is   furmed,   according  to  Barbier 

■  ■  diulated  quantity  of  bromine  is  added  to  a  solution 

ne  in  6  parts  of  carbon  disulphide,  the  latter  distilled 

;i  the  residue  washed  with  ether  and  re-crystallized  from 

disuljihiili'.      He  thus  obtained  large,  transparent,  mono- 

etric    tablets,  which    were  measured    by  Bouchardat.     It 

at   166 — 167°,   is   sparingly   soluble  in   alcohol,   can  be 

■     I   decomposition,  and  is  not  attacked  by  boiling 

ic  potash,  but  decomposes  on  ignition  with  lime,  dipheuyl 

_[  and  Schmitz,  who  also  prepared  this  compound,  ob- 
it in  the  form  of  small,  transparent,  colourless  tablets, 
melt   at.   162 — 163",  and   according  to  Arzruni,  are  also 

metric,  but  with  quite  a  different  axial  ratio.1 
recrystallizing  a  specimen  of  the  substance  prepared  by 
■  from   carbon  disulphide   they    first  obtained  colourless 
similar  to  those  obtained  by  themselves,  and 
How  crystal,  followed  by  a  further  crop  of  the 
s  substance, 

shown  that  dibromofluorene  also  exists  in  two 
in.!  is  t.etramorpbous,  since  both  the  forms  already 
are   converted   by    heating    into   the -/-modification, 
nned  when  the  fused  substance  is  allowed  to 
id  is  readily  soluble  in  benzene.    On  cooling  this  solution 
jii  crystallizes  out    unaltered,  a  second  is  converted  into 
f  by  Barbier,  aud  a  third  separates  in  the  cold 
j  needles  of  the  S- modification,  which  are  readily  con- 
by  heating  into  the  stable  7-form.* 

■  ClsHaBrt.CHBr,  was  obtained  by  Barbier  by 
the  calculated  quantity  of  bromine  to  a  solution  of 
B  in  carbon  disulphide.  Since  it  is  almost  as  soluble  in 
?  and  carbon  disulphide  as  dibromofluorene  it  can  only 
rated  from  the  latter,  which  is  simultaneously  formed,  by 
d  recrystallizatiou.  It  forms  slender,  yellowish  needles, 
in  spherical  masses,  and  melts  at  161 — 162°.  Chromic 
izes  it  in  acetic  acid  solution  to  dibromophcuyleneketone 


CjjHjNOj,  is   formed   when   nitric   acid   of 
■  added   to  a  cooled  solution  of  fluorene  in  glacial 
I    the    liquid   then    heated   to   boiling.     It  crys- 
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tallizes  in  yellowish  needles,  melts  at  15-t°,  and  is  oridized 
chromium  trioside  to^-nitrodipheuvleiieketone.1 

Dinitrojiutirenc,  ClsHJt(NOi)2,  is  obtaiued  by  bringing  tiua 
into  a  mixture  of  equal  volumes  of  fuming  nitric  acid  and  gl* 
miotic  acid.  It  crystallizes  from  hot  glacial  acetic  acid  in  col 
loss  needles,  and  from  boiling  alcohol,  in  which  it  is  only 
sparingly  soluble,  in  lustrous  pointed  needles,  melting 
100—201°  (Fittig  and  Schmitz). 

Amiilofluoniie,  C'13Hg.NH2,  was  prepared  by  Strassburga 
the  distillatiou  of  the  hydrochloride  of  p-aiuidodiphenk 
with  lime,*  and  by  the  reduction  of  nitrofluoreue  with  tin 
hydrochloric  acid.  It  crystallizes  from  alcohol  in  pale  | 
needles,  and  melts  at  124 — 125.°  Its  hydrochloride  is 
sparingly  soluble  in  water,  and  its  acetyl  compeuiul  melt 
187—188°. 

Diamidojlnorcne,  C13HS(N H.X,  is  formed  by  the  reductio 
dinitrodiphenyleueketone  with  tin  and  hydrochloric  acid, 
together  with  benzidine  wheu  dianiidodiphenic  acid  is  dist 
with  lime.  Diaiuidodipheiiyluiit?  ketone  is  the  first  prodnc 
the  reaction : 

,NH2  XNH2 

X°00H  +  CaO  =     |      >+C^0,  +  « 
.CO.OH  C.HZ 

C.H,<  XNH, 

'  XNH, 

A  portion  of  tile  substance  is  simultaneously  carbonized,  hydr 
being  evolved  which  exercises  a  reducing  action  : 

,NH,  ,NH, 

CO      +    4H    =      I  OH,     +  H,0. 

C.H,/  C.H,/ 

\HH,  XNH, 


Dianiidoditluorenc  crystallizes  in  grey  or  brownish  Ml 
rapidly  becomes  bluish  in  the  air,  and  is  slightly  soluble  u 
more  readily  in  boiling  water,  and  readily  in  alcohol.    Ob  I 

1  SWBMburger,  Ber  17,  107.  ■  Str.  16,  IStt. 
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i  solution  of  ethyl  nitrite  it  is  converted  into  finorene. 

iftatc    is   sparingly  soluble    in   water  and    crystallizes   in 

tea.      Its  solution  gnvs  with   pi.tnssium    I '« -  c  r  ■  i  - 

blue   precipitate,  soluble  in   hot  water    ami    acids; 

■  water  or  bleaching   powder  solution  aba    produce  a 
■  ;pii;ite    which  a becomes  green  and  finally  reddish- 

■  ■•.  ri:H.(Ml.i:'.I.CH.i),,crystallize9iuwhite 
plates.1 

■  y  j/iK./ri":  were   found  by  C'arnelley  among 
■facta  formed    by   heating  a  mixture  of  benzene   and 

Since    be  considered   Bertlielot's   nuorene 

blent  from  Kit  tig  and  Schmitz's  diphenylenemethane, 

tjuisht'd  his  hydrocarbons  as  7  and  8.1 

wgtmemetham    appear:  also  to  occur  in  coal-tar,3  and 

1  alcohol  in  nacreous  plates  or  prismatic  needles, 

■  118",  boils  a1  205°,  and  forms  a  picric  acid  compound, 
1  from  ether  in  blood-red  needles,  melting  at 

mylmemttltot/vmviu:    ClsHsOt,    is    obtained    by    the 
of   the   hydrocarbon    with    chromium    trioxide,   and 
1  from  alcohol   in   long  golden-yellow  needles,  which 
180 — 281  .  but  sublime  at  a  lower  temperature. 

diphengUnemtihanc,  O^H^Er,,  crystallizes  in  needles 
tohedra,  and  melts  at  162°. 

../.  i„-ii,r/./,„;t,  l'-irin-  nacreous  tablets,  melting  at  208°. 
320   and  on  oxidation  yields  a  quinonc,  which  is  a 
'"i,    sublimes    in    needles,  and    at    288°  melts  to  a 
•Wish-green  liquid,  fluorescing  like  uranium  glass. 

•  iiih.tii.'  ,/ni,n,ini  was  obtained  by  Barbier,  together 

■  'ivlein'fcetune,  by  the   oxidation  of  rluorene  in  small 

kmlar  yellow  masses,  melting  at  180 — 181",  whilst  Fittig  and 

re   unable  to  obtain   any  trace  of  such   a  substance. 

pM  probably  due  to  some  impurity. 

occurs,  together  with  a  terpeue  and  other 

'ii   the   Lirrdli's  of  the  Welliiigtoiiia  of  our  gardens 

■■■  l.ii-li   have  such   a  characteristic  odour.     It 

line  substance,  dissolves  readilj  in  most  solvents,  but 

illi/i'  wi.'ll.     Ii  is  obtained  in  small  plates 

:ik  1    is   poured  on  to   its  solution  in  acetic 

5  Jourw.  Ohem.  See,  18S0,  1,  706. 
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acid ;  these  show  a  faint  bluish  fluorescence,  melt  at  105°, « 
in  the  pure  state  are  odourless.  It  boils  at  290 — 300*,  gn 
with  picric  acid  a  compound  crystallizing  in  red  needles,  I 
a  yellowish-red  nitro-product  with  nitric  acid.1 

2754  Fluorenyl  alcohol  or  IHphenykne  carbinol,  C^H^rCEO 
is  formed  by  the  action  of  sodium  amalgam  on  an  alcoh 
solution  of  diphenyleneketone,2  and  by  heating  dipkenjta 
glycollic  acid  to  160°  with  caustic  soda  solution.3  It  cry3talE 
from  boiling  water  in  hair-like  matted  needles,  and  is  soluUt 
alcohol  and  ether,  more  readily  in  benzene,  from  which  it  a 
tallizes  in  hexagonal  tablets,  with  a  vitreous  lustre,  contain 
benzene  of  crystallization  which  is  gradually  lost  in  the 
rapidly  on  heating.4  It  melts  at  153°,  is  coloured  blue  by  t 
centrated  sulphuric  acid  and  is  reconverted  into  the  ketone 
oxidation.  When  it  is  heated  somewhat  strongly,  water  is 
and  fluorenyl  ether,  (C18H9)20,  formed  as  a  resinous  mass. 

Fluorenyl  acetate,  C1SH9.0.C0.CH3,  was  obtained  by  Bar 
by  heating  the  alcohol  with  acetic  anhydride  at  1003 ;  it  c 
tallizes  from  a  mixture  of  ether  and  alcohol  in  rhombic  tab 
melting  at  75°. 

Fluorenylamine,  C12H8.CH.NH2,  is  formed  when  dipbenyl 
ketoxime,  C10H8:CNOH,  is  boiled  with  zinc  and  acetic  aciJ 
hydrochloride  crystallizes  from  dilute  alcohol  in  long  net 
The  free  base  is  insoluble  in  water,  and  melts  at  .30 — GO "." 

Dipltenylenckctone,  C13H80,  is  obtained  by  the  distillatit 
diphenic  acid  with  lime  :  6 

C6H4.C02H  C6H4v 

1^  =    |^    yco  +  co2  +  h2o. 

C6H4.C02H  ^6^4 

It  is  also  formed  by  the  oxidation  of  fluorene  (Barbier 
order  to  prepare  it,  equal  parts  of  diphenic  acid  and  quit- 
are  heated  in  a  combustion  furnace  in  a  tube  bent  at  an  <. 
angle,  the  temperature  being  allowed  to  rise  very  slow 
red  substance  is  also  formed,  which  remains  behind  on  dis 
the  product  with  steam.  Since  however  the  ketone  h 
slightly  volatile,  it  is  better  to  purify  it  by  recrystallizatioi 

1  Lunge  and  Reinkauler,  Bcr.  13,  1656  ;  14,  2202. 

2  Barbier,  loc.  cit.  ;  Bamberger  and  Hooker,  Annalm,  229,  1"'» 
8  Friedliinder,  Ber.  10,  534. 

4  Bamberger,  Bcilstcin's  Handb.  2,  684. 

5  Wegerhoff,  ArnwXcn,  252,  36. 

•  Fittig  and  Ostermayer,  Annalen,  166,  372. 
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ure  of  equal  volumes  of  alcohol  and  water,  in  which  the 
;  .r-ii'ly  soluble.1 

■  also  readily  obtained  by  passing  the  vapour  of  pheu- 
(n-i|iiiii'.m_-  over  heated  lead  oxide,2  or  by  boiling  it  for 
time  with  caustic  soda  solution  and  then  adding  potassium 
nganate   to  oxidize  the  dipheuyleneglycollic  acid,  CJ3HB 

l».!l    which  is  first  formed.3 

■  hilt-  r  is  insoluble  in  water,  and  sparingly  soluble  in 
dinli.il.  from  which  it  crystallizes  in  small  yellow  needles, 

;  it  separates  from  alcohol,  in  which  it  is  readily  soluble 
|bt  yellow,  large,  transparent,  rhombic  tablets  or  thick 
.«.  melting  at  83-5 — 84°.  It  boils  above  300°,  is  converted 
led  potash  into  o-phenylbenzoic  acid  {p.  433)  and  on  heat- 
it  h  chromic  acid  is  completely  oxidized,  whilst  an  alkaline 
mganate  solution  oxidizes  it  slowly  to  phthalic  acid. 

itlt-iiekrtune,  ClsH0Cl2O,  is  obtained  by  the 
tion  of  dichlororluorene  with  chromium  trioxide  and  forms 
)  microscopic  crystals,  melting  at  158°. 

-.'■/).•!:>  tour,  ClsHjBrO,  was  prepared  in  a 
ir   manner  from   bromofhiorene,  and    crystallizes  in   dark 

belting  at  104°  (Hodgkinsou  and  Matthews). 
ppmodipitmyleneixtont  is  formed   by   the    distillation    of 
•liphenic  acid  with  slaked  lime,  and  crystallizes  from  hot 
■1    in  tight  yellow  delicate  plates,  melts  at  122°,  and  on 
ig  with  zinc  dust  is  converted  into  fluorene.4 

i  vyleaeketom,  QJ3^tjH,  is  obtained  by  adding 
ilculated  quantity  of  chromium  trioxide  to  a  solution  of 
nofiuorene  in  acetic  acid.  It  crystallizes  from  alcohol  in 
n&OW  needles,  and  melts  at  142'5°." 

H^romoitij'fienykneketoju  is  formed  when  a  small  excess  of 
linm  trioxide  is  employed  and  by  the  oxidation  of  tri- 
ll also  crystallizes  in  yellow  needles,  melts  at 
and  on  heating  with  phosphorus  and  hydriodic  acid  is 
rerted     into    dibromo  fluorene     {Holm,     Hodgkinson,    and 

nglene&etone  was  obtained  by  the  distillation  of 
ihenylbonzoic  acid   with  slaked    lime,    and  crystallizes 

1  Srhi.iiu.  AmwUn,  193,  llfi. 

'  Wittenberg  anil  Merer,  Ikr.  16,  502. 

*  Ansrhiii/ -in nl  J*ppi  Btr.  11,  211. 

*  CUM  M>d  Erier,  Ber,  19,  3155. 

*  Holm,  Btr.  16,  1061. 


■ 

sublimes  in  long,  thin,  who  - 

pleasant   odour   of   unripe    arangi  nu    nuwuei 

/3-broniodiphemI"iit:U,  I  ■  i  rler), 

!fJtrodi]'I>  '■      ! '     "■■■  l  l    I 

phenyleneketone  is  added  in  small  quantities  to  fuming  t 
acid,  and  crystallizes  from  alcob  .ll.-uotji 

which  melt  at  220''  and  readily  sublime.1 

<       il,    Sm..  .1  i     :      ■ 
ketone  is  heated  with  fuming  nitric  acid,  by   tli 
dinitrofluorene   or    dimtrophenyleneglycolic  acid    and  ty 
action  of  concentrated    nitric  acid   on   nuorene  alcoboL     B 
slightly  soluble  hi  boiling  alcohol,  ,'nnl   crystallizes  fromgb 
acetic  acid  in  long,  slender,  light-yelloi\  needles,  melting  at  3 
Tin  and  hydrochloric  acid  convert  it  intorfiamid  ■ 
C1BHe(NHj)0,  which  is  a  crystalline  Bubstanee  (Sebulti), 

Iiij>lu;ii//,ii,-l,fo>-ii„,i    0,.JIS:  ('  =  NOH,   is    pi 
ing  an  alcoholic  solution  of  dipliciiyl.iji.-ket.Fin'  with  liydm 
lamine  hydrochloride  and  separates  from  alcohol  in  pale  yd 
crystals,  melting  at  192°.s 

Its  sodium  salt,  C^HgNONa,  crystallizes  from  hot  conceotn 
caustic  soda  solution  in  elongate!  light  yellow  plate*  re* 
soluble  in  water.  The  acetate,  C^HgNO.CO.CHj,  is  found 
boiling  the  oxime  with  acetic  anhydride,  and  crystallizes  ft 
dilute  alcohol  in  short,  broad  needles,  melting 
benzoate  forms  long,  narrow,  yellow  prisms,  and  melts  at  l~9 
Dim,*  i  ,  11,,'NH.j.NOH,    is  nbui 

by  heating  diamiiloilipliciiyk'ueketone  willi   . 
lamine  hydrochloride  and  sodium  carbonate.      Ir  is  anon 
coloured  powder    which    forms  a   yellowish -brown    solatii* 
alcohol.       Tt  is  employed  for  the  manufactui 
the   compounds  formed    with    salicylic    acid 
those  given  by  (he  uaphthylainitie  sulphonic  &i  ids  are  aman) 
red.' 

Htithm<i..-i!tl<i'h<-,uil<-,<il;iUi'ti  ,  <  '];l I  f<>5 1  :(  O   is  . 
ing  sodium  salicylate  with  phosphorus 
with     pheii.vlsii.Iii'>  -diaxotx 

sulphate  with  phenol :' 

1  SehulW,  Anna/en,  203,  103- 

•252.  96. 

•  linii.  Aiiilin.  mid  Si..!. 

*  Rk'ktCT,  J,  JV.  Cfcau.  II.  28.  89) 


.CO.OH 

+  CuH6.OH  s 
'•N'=\.SO(H 


i       >CO  +  SO.H,  +  R.0  +  Nr 

(.;h,'-oh 

lllian  from  alcohol  iu  white  needles,  melting  at  95°, 

*iluble  in  alkalis.      On  ignition   with   lime    it   yields 

diphenylene     ilioxide,     carbon     iltoxiile,     and 

whilst  on  heating  with  zinc-dust  it   is  reduced   to 

Potassium  permanganate  and  chromic  acid  oxidize  it. 

t<[rori/cl i/rh< ii 'il*: ii'-L'!«,t'- ,  (\.,Uj<  >H),.(  'O,  is  funned  wlim 

wid    is    boiled   for   a   few  minutes   with  concentrated 

Staati  solution,      It  crystallizes  from  boiling  water,  in 

:  is  ..iilv  slightly  soluble,  in  microscopic,  acicular  prisms, 

""  f  soluble  in  alkali,  and  on  heating  with  zinc-dust  is 

1  into  fluorene.     When  a  trace  of  alcohol  is  added  to  its 

Solution,    it   is    first  coloured  yellowish -brown,  then, 

pidly  on  shaking,  dark  yellowish-red,  and  finally  a  fiery 

If  alkali    be  added  to  the  alcoholic  solution  a 

cipitate  is  produced,  which  forma  a  carmine- red  solution 

Ferrous  salts  produce  a  blue  colouration  followed  by 

pttate  of  the  same  colour,  whilst  ferric  chloride  colours 

slut  ions  bluish-green  and  gives  a  blue-black  precipitate, 

i  a  large   quantity   of  water,  in    more  concentrated 

Sodium    carbonate    produces    in    these    solutions, 

to  the  concentration,  a  red  to  brown  colouration  or 

*te  of  the  same  colour.1 

nyh-nch-tovr,  <.'l;lHaO,  is  formed  when  the  vapours  of 

1  carbon  disulphide  are  jsassed  over  red-hol  copper 


I  +  CS,  +  4Cu  =  C1SHB0  +  HX)  +  SCu.S  +  H„ 

Jlizes  from  alcohol  in  feathery  needles  or  [dates,  melu 
,  is  uot  affected  either  by  an  acetic  acid  solution  of 
1  trioxide  or  fused  potash,* 

1  Barth  Mid  (IriMsrluiiiilt,  Brr.  12,  124?. 
*  Qsulby  mi''  Dunn,  Ber.  21,  2005. 
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Fluorenbcarboxyuc  Acids. 

2755  Fluorenic  acid,  or  m~lfl,uormecarboxylic  acid,  C13H9.C0 
is  the  product  of  the  action  of  sodium  amalgam  on  m-diphei 
eneketocarboxylic  acid  suspended  in  water,  the  liquid  be 
neutralized  with  hydrochloric  acid  at  intervals : 

I        >CO  +  4H  =    I        >CH2         +  BLO. 

C6H8^CO.OH  C6H4^CO.OH 

It  is  scarcely  soluble  in  boiling  water,  readily  in  hot,  m 
sparingly  in  cold  alcohol,  and  separates  from  dilute  alcohol 
groups  of  small  crystals,  which  melt  at  245 — 246°,  and  suMi 
without  decomposition.  On  heating  with  lime  it  decompa 
into  fluorene  and  carbon  dioxide;  potassium  dichromate  m 
dilute  sulphuric  acid  oxidize  it  completely  on  boiling,  wbi 
potassium  permanganate  in  alkaline  solution  oxidizes  it  to  tl 
ketonic  acid. 

Calcium  fiuorenate,  2(CMH902)2Ca  +  5H20,  crystallizes  bo 
hot  water,  in  delicate  white  needles. 

Barium  fiuorenate,  (C14H902)2Ba  +  31^0,  separates  from 
hot  dilute  solution  in  thin  plates,  which  show  splendid  inte 
ference  colours,  and  after  drying  look  like  small  silvery  fis 
scales. 

Ethyl  fiuorenate,  C14H902.C2H6,  forms  long  lustrous  prism 
melting  at  53'd0.1 

The  constitution  of  the  acid  follows  from  that  of  fluorew 
and  is  expressed  by  the  following  formula : 

CH2 


o-Fluorenecarboxylic  acid,  CjgH^CH^COjH,  is  formed  by  the 
action  of  zinc  dust  and  dilute  acetic  acid  on  0-dichlorodiphenylene- 
carboxylic  chloride  : 

I        X3CL    +  4H  +  H20  =  I        >CH2         +  3HCL 
C6H3^COCl  C6H3^-CO.OH 

1  Fittig  and  Liepmann,  Annalcn,  200,  13. 
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slightly  soluble  in  cold,  moderately  in  liot 

and  ether,  i    melts  at   175°.    Its 

reloped  transparent  crystals,  melting 


:  i  -■  1 1  l.iit.iijM  : 


CO.OH 


i  '    ii    CH.OHJI  'oji.    ia 
iacsd   .•■■'ilut.L if  o~diphenyleneketo- 

■  ■  i.  ated  with  /nil-  dust     Ii  is  scarcely  soluble 

■  ■■>  in  bot  water  or  alcohol,  and   melts  at   203°. 

■  solution  iu  sulphuric  acid,  aud  is  re-oxidized 

i  ..1   by  i Ikaline  solution  of  potassium   per- 

■'    <  ',,HM,<  I.,,    is    obtained    by    heating 

■  llii  iit-id  with  liydriiKlii:  arid  ami  red  plios|ilmni:i 
■i-  small  indistinct  crystals,  melts  at  "220 — 222°, 
lie  in  water   and    iinnkTatelv  in   aleohol.      When 

I  li.-at,ed  for  some  time  above  its  melting  point,  flitorene 
mte,  and  on  heating  with  soda  lime  it  decomposes 
ato  carbon  dioxide  and  the  same  hydrocarbon, 
inns  hard  crystals,  melting  at  105°. 
ifArnyteneriltf»tti''  add,  SCuE10OR  +  H„0,  is  prepared  by 
ng   phenanthreneipnnone  with    concentrated    caustic   soda 


r0H,.co 

■    II  0 


OuH,v  « >H 


1  ',;H  , 


/"\ 


OO.OB 


slightly  soluble   in    cold,   readily   in   hot   witter, 

hich  it  crystallizes  in   lustrous  white   plates,  melting   at 

,  eating  with  sulphuric  acid  a  deep  blue  solution  is 

■mi- 1,  from  which  wain-  ].>ivciiiii:iti-s   Harhiei's  Huorenyl  ether, 

.    also  formed  by  heating  the  aeid   above  it*  melting 

,.,    the    acid    is    heated    with  an    excess  of  caustic 

SltiO1.  it    decomposes    into  carbon  dioxide  and 
U.— l'ART    VI.  1 
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duorenyl  alcohol,  whilst  chromic  acid  oxidizes  it  to  liirjlieny 
ketone. 

Ethyl  diphenylejiefflycollate,  CISHS  :  CfOHJCO.OCjH,.  a] 
lizea  from  dilute  alcohol  in  small  hard  prisms,  melting  at  9 

DibrcmodiphinyltneglycoUic   acid,  C^Br,  :  C(OH)C0J 

produced  by  the  additiou  of  bromine  to  the  acid  suspend 

ater,  and  crystallizes  from  glacial  acetic  acid  in  small  disk 

sedles,  melting  at  225°.     Its  ethyl  fsttr  forms  small  lus 

prisms,  melting  at  150 — 151V 

Fliwrentdicarboxylic  acid,  CjjH^CO^HJj,  is  obtained  b; 
action  of  sodium  amalgam  on  a  weak  alkaline  solutk 
diphenyleneketouedicarboxylic  acid : 

I  )C°  j.    ATT    _       I  /CHl  J.  WJ1 

CflHa^-CO.OH  +  *u  -  C6H^CO.OH  +  HiU 
\CO.OH  \CO.OH 

It  is  slightly  soluble  in  alcohol  and  ether,  more  readi 
glacial  acetic  acid,  from  which  it  separates  as  a  heavy  ciyst 
powder.  On  heating  with  lime  it  decomposes  into  c 
dioxide  and  fluorene. 

Its  silver  salt  is  a  heavy  white  precipitate,  which  decon: 
-.  in  heating,  a  sublimate  of  net-like  aggregates  of  needles,  pro 
consisting  of  Huorenyl  alcohol,  being  obtained.- 


DlPHENYLENEKETOXECARBOXYLIC    ACIDS. 

2756  m-I)i]>lii-iit//em,lr(t.oit<-<-arliuj:-i/Ii<-  acid,  C12H7(CO)C0 
formed  when  tfuoranthrene  is  heated  with  dilute  sulphuri 
iind  potassium  dichromate : 

C8H4.  CUH4\ 

0,.H  /CH>CH    +  60  -   i^CO.OH      +  H*°  + 


It  is  scarcely  soluble  in  cold,  slightly  in  hot  water, 
alcohol  and  ether,  and  crystallizes  from  dilute  alcohol 
red  needles,  often  an  inch  in  length,  melting  at  191- 


o-DIPHENTLENEKETONEOARBOXYLIC  ACID 

heating  with   zinc  dust  it  yields  fluorene,  and  <m  dry 

fction  decomposes  into  carbon  dioxide  and  diphenylene- 

*  ircely  attacked  by  potassium  dichromate  and 

whilst  water  and  sodium  amalgam  reduce  it  to 

ic  acid,  and   fused   potash   converts  it   into  isodiphenic 

tut  ion  is  expressed    by  the  following  formula 


CO  OH 


salt,  (OuH.Oj,)3Ca  +  2H..O,  separates  on  evapor- 
ts  solution  in  small  yellow  needles,  which  are  not  per- 
•ilnble  in  hot  than  in  cold  water.  The  barium 
"!uH;0:lJ2B:i  +  4HjO,  crystallizes  from  a  hot  dilute  solution 
ttminoua  aggregates  of  slender  silky  needles,  and  is 
ijly  soluble  in  cold  water. 

■  ;,;., /,' j,/,,  ,l,/t.r,l.lv/:.ii,r„rl;:rtf/ir      "rid,      CmH-(NOj)Oj,      IS 

I  by  dissolving    the    acid  in  warm  fuming  nitric  acid. 

isoliihle  in  water,  but  crystallizes  from  absolute  alcohol  in 

s   golden  yellow  needles,   melting   at   245 — 246°.      Its 

salt,  (C,4HflNOa):,Ba  +  4JLO,  forms  very  sparingly  soluble 

■    oder  needles,1 

arboxylic    acid    is    obtained 
acid  with  sulphuric  acid  at  150° ; 


r  Hyro<i|l 

i;,Hvmon 


i        \p 


(1H.— CO.OH 


3yst»Hizes  from  alcohol  in  yellow  needles,  which  are  scarcely 

i]    melts  at  227°,  and  distils  at  a  higher  tempera- 

thout  decomposition.     If,  however,  its  vapour  be 

Go  150  ,  it  splits  up  into  diphcnyleneketone  and  carbon 

.     Ou  fusion  with  potash  it  yields  diphenic  acid,  and  is 

ed  by  hydriodic  acid  and  phosphorus  at  180"  into  pure 


I  ,Na -+- GHoO.crystallizes  from  hot  water 
the  ammonium  salt,  CuH70:f(NHt)  +  Hp, 

193,    11":   Fi«ig   »inl   Liquimaii,  Annate* 
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forms  (lark   yellow  needles;  and  the  silver  salt  a  pale  1 
precipitate  somewhat  soluble  in  water : 

Methyl  ester,  CwH,Os(CH,),  yellow  needles   ...  1! 
Ethyl  ester.  CuH,03(C,H  j,  golden  yellow  needles    K 

o-Diph(ny!-'rt-:k-t<yno:urhf.u-ylic  chloride,  ClsHi(CO)C0 
obtained  by  the  action  of  phosphorus  trichloride  on  tb 
and  separates  from  light  petroleum  in  large  yellow  a 
melting  at  128°.  It  is  only  slowly  attacked  by  wati 
quickly  by  alkalis,  and  is  converted  by  ammonia  into  the 

I~>iijil<'riniip}<atr/lt''tf/.t  U.i\':ntv}«nyH<:  rlihridr,  01SH;  O.'l. 
is  formed  by  heating  the  foregoing  compound  with  pW 
pentaehloride,  and  separates  from  light  petroleum  iu  col 
crystals,  melting  at  95".  From  its  alcohohc  solution  tin 
C,jH7(CCl2)C< .'t.OOJI.,.  separates  out  at  the  ordinary  tempi 
in  colourless  needles,  which  melt  at  73°.  but  on  boiling,  th 
of  the  ketonic  acid  is  formed.  On  treatment  witlt  m 
dilute  acetic  acid,  the  trichloride  is  converted  into  flint 
carboxylic  acid.1 

o-DiphenifUiid-etonrcarbox-ytie  amide,  C^HjfCOJCO.N 
obtained  by  the  action  of  ammonia  on  the  chloride, 
warming diphenimide  or  phenanthrenequinonoxime  (p.  50" 
sulphuric  acid.  Its  formation  from  diphenimide,  which 
sponds  to  diphenic  anhydride,  may  possibly  take  place 
following  manner : 

C6H..C(\  C6H,.COOH 

|  )NH  +  SO.(OH),  =    | 

CflH^CCK  C„H4.CO.NH.S0,0r 


0,H 

!0O 

+ 

H.O 

=  1 

CO.NH.SO.OH 

U„H, 

I     /V 

CflH3-CO.NH.S(XOH  CaH3^CO.NH, 

It  crystallizes  from  alcohol  in  slender  pale  yellow  need 
taining  1  mol.  alcohol,  which  is  evolved  at  1 25° ;  it  melts 
but  commences  to  sublime  above  150°.  By  the  action 
on  its  acetic  acid  solution  it  is  converted  into  t-dijJiM 
drokarhvxylic  amMc,  C13H7(CH.OH)OONH...  which  or} 
from  hot  water  in  long  plates,  melts  at  200 — 210*,  subl 
strongly  heating,  and  dissolves  in  sulphuric  acid  with 
'  Graobp  ami  Aubiu,  Annal/n,  247,  275. 
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ir.      On  warming  the  amide   with  alcoholic   ammonia  at 
it  yields  the  imido-amide,  C12H7(C :  NI^CO.NHg,  which 
tallizes  from  hot  water  in  microscopic  prisms,  and  melts  at 
-2210.1 

IHphenyleneketacimecarboxylic  acid,  C^H^C :  N.OH)COOH, 
btained  by  boiling  the  sodium  salt  of  the  acid  with 
hoi  and  hydroxylamine.  Water  precipitates  it  as  a 
talline  substance,  which  melts  at  263°,  and  decomposes  on 
b  strongly  heating.  It  dissolves  in  alkalis  and  alkaline 
xmate  solutions  with  a  yellow  colour;  on  addition  of  silver 
ate  to  a  solution  of  the  ammonium  salt,  the  silver  salt  is 
lined  as  a  pale  yellow  crystalline  precipitate. 
IHptenykntketoximecarboxylic  amide,  C^H^N.OEQCO.NHg, 
btained  by  acting  on  the  amide  of  the  ketonic  acid  with  hy- 
cylamine,  and  forms  a  yellow  crystalline  powder,  which  is  very 
ingly  soluble  in  alcohol,  and  melts  at  272°.  On  heating  with 
ic  anhydride  it  forms  the  ac^ate,C12H7(N:O.CO.CH3)CONH2, 
;h  crystallizes  in  colourless  prisms,  and  melts  at  177 — 178° 
gerhoff). 

DiphenyleruhydrazoTiecarboxylic  acid,  C12H7(C :  N2H.06H5) 
)H,  is  prepared  by  heating  the  ketonic  acid  with  phenyl- 
razine.  It  crystallizes  from  alcohol  in  yellow  or  brownish- 
>w  needles  or  prisms,  melts  at  205°,  and  decomposes  at  210°. 
reprecipitated  from  its  alkaline  solutions  by  acids.2 
IXphenyleneketoTiedicarbox-ylic  acid  is  formed  from  diphenic 
by  elimination  of  water.  The  latter  is  a  di-ortho-compound, 
its  constitution  may  be  represented  by  two  formulae ;  these 
t,  however,  be  regarded  as  identical,  in  order  to  explain  the 
lation  of  both  diphenyleneketone  and  of  diphenylene- 
necarboxylic  acid  from  it : 8 


1 


/\ 


COOH 


\/ 


/\ 


/\ 


\/\       \/\ 


COOH 

CO       I      CO. 
/NCOOH    COOH/N/       /\/ 


\/ 


\/ 


\/ 


Wegerhoff,  Annakn,  252,  25. 

Gnebe  and  Aubin,  Annakn,  247,  275.  s  Graebe,  Ber.  20,  848. 
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In  other  words,  it  is  assumed  that  the  two  benzene  resitkt 
diphenyl  and  its  derivatives  can  rotate  freely  around  the  cow 
axis. 

p-DiphtnylcHclittOMtearloxyiic  acid  is  formed,  togethei 
large  quantities  of  dipbenyleneketone,  when  the  silver  sa 
diphenyl  en  eket  on  tricarboxylic  acid  ia  heated.  It  crysta 
from  alcohol,  in  which  it  is  sparingly  soluble,  in  sleniler  his 
pale  yellow  needles,  which  sublime  on  heating  in  woolly  f 
shaped  aggregates.  It  is  also  obtained  in  lustrous  yellow  j 
by  heating  the  dicarbosylic  acid.  On  wanning  its  aramii 
salt  with  hydroxy! amine  hydrochloride  the  corresponding  i 
separates  out  in  pale  yellow  flakes.'  Its  constitution  is  m 
finally  proved. 

DiphenylcntkttoiudicaT(>orylic  acid,  C1,H(,(CO)(C00H 
prepared  by  the  oxidation  of  retenequinone,  or  of  hydro: 
propyldiphenyleneketoiR-<.\irbo.\v!ii-'  acid,  prepared  from  the 
by  the  action  of  sulphuric  acid  and  potassium  dichrumat<' 

CflH,v  CflH,s 

0aH£-COOH    0„   +  su  ~C„H,£-COOH  '  sw«  +  ' 
\C(OH)<Qgs  \COOH 

It  crystallizes  from  acetic  acid  in  sulphur  yellow  micro 
needles,  which  are  very  sparingly  soluble  in  alcohol,  am 
less  in  water.  On  heating  it  decomposes  without  ineltiiit 
carbon  dioxide  and  jwiiphenyleneketonecarboxylic  acid.  ■« 
ignition  with  slacked  lime  yields  diphenyl : 

C12Hu(CO)(COsH),  +  H.,0  =  CI3HW  +  SCO, 

The  sihrr  salt  is  a  heavy  yellow  precipitate, which  is  mialtt 
in  the  light,  and  on  heating  splits  up  into  carbon  di< 
diphenyieiieketone,  71-diphenyleneketonecar  boxy  lie  acid. 
silver.  On  addition  of  barium  chloride  to  a  conceal 
solution  of  the  acid,  a  heavy  yellow  precipitate  is  obtain* 
if  the  solution  be  dilute,  sulphur  yellow  crystalline  W 
separate  after  some  time. 

The  ethyl  ester,  C15Ha05(C.,Hfi),,,  crystallizes  from  alcolwl  i 


■lliiw   needles    with    a    vitreous    lustre,   and   melts  at 


it*3  in  yellow  flukes  when  the  ammonium  salt  is  warmed 
hjrfroxylamma  hydrochloride.     It    remains   unaltered    at 

'Uoijic  add,  OuHgOg  +  2H„0,  was  first  discovered  by 
'■.,  together  with  gallic  acid,  in  a  gall-nut  extract  which 
i  prepared  some  time,  and  was  recognized  as  a  distinct 
uimd  by  Braconnot,  Taylor2  states  that  it  also  occurs  in 
n'.in.i]  ■  Bezoan,"  whilst  Lipowitz  regarded  the  acid  con- 
1  in  the-  latter  as  a  different  compound,  and  termed  it 
iric  acid.  The  identity  of  the  two  compounds  was, 
Wr,  proved  by  .\T>  rklciu  and  Wohler,  who  also  correctly 
mined  tlie  conip>sition  of  the  substance.11  Wohler  wrote 
e  time  tn  Liebig  as  follows: 

lezoaric  acid  is,  in  fact,  nothing  but  ellagie  acid.  The 
s  from  which  the  'bezoars'  are  obtained,  in  all  proba- 
eat  fodder  containing  tannic  or  gallic  acid,  from  which 
■Magic  acid  is  formed,  or  else  they  eat  plants  containing 
c  acid  ready  formed,  ami  are  unable  to  digest  it."  * 
'■'  i ■  I i rj-  to  tferklein  and  Wohler  the  substances  known  as 
';>>.'  which  formerly  stood  in  high  repute  as  medicine,  may 
rided  into  threi  gToups: 

Those  which  consist  of  calcium  phosphate  and  ammonium 
rrriiim  phosphate. 

ch   contain  lithofellic   acid.  CfflHM04,  and   arc 

es  of  a  Persi mtelope. 

Tli.'  tree   oriental  bezoars,  which  contain  ellagie  acid,  and 

«  of  layers  arranged  concentrically   around  a  kernel,  the 

consisting   usually  of  the  seed   of  a  leguminous  plant/' 

have  a  faint   pleasant  smell,  similar  to  that  of  ambergris 

nsk.     These  were  previously  described  under   the   name 

by  Kiimpfer.  who  stated  that 

thrown  on  to  burning  coals  tln.'V  nvolvu  an   odour  similar 

Uonardea  states  that  they  are  found  in  the 

Persian  wild  goat.0 

229,  161.  *  P!iU.M«-j.  111.28,  H 

■  ■>-.  55,  ISO  ■   83,  2So. 

1,  268. 

.  55,  '81-  "  Tiok-r 
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Wohlor  and  Merkloin  BUijgBBtsd  that  it  would  be  mosi  suit 
to  retain  the  name  bezoaric  acid  lor  the  acid  ;  bnt  this  suggw 

i  not  adopted,  as  it  might  have  caused  iWHlfiMWI  1*1' 
ollagic  acid  and  lithofellic  acid,  which  was  also  known  as  Ik 
acid. 

Wohler's  supposition  that  ellagic  acid  occurs  in  the  vep 
kingdom  was  con  tinned  later.  Lowe  showed  its  ure»» 
"  divi-divi,"  the  seed-pods  of  Casutyinia  coriaria,  anil  in  "i 
bubins,"  the  fruit  of  Tcrniimdiii  Chd.vli,  both  of  which  art 
substitutes  for  gall-nuts,  and  contain,  in  additiun,  ' 
tannic  acid,  C14H10O10 ;  the  latter  on  heatiug  with  water* 
yields  ellagic  acid,1  and  Rembold  has  also  shown  that  the ' 
acid  of  the  root  of  the  pomegranate  Trnfirnnpnnnn  on  biilira 
dilute  acids  into  sugar  and  ellagic  acid.*  The  latte 
occurs  in  oak-bark,3  pine-bark  (Allies  tivclsa),*  and  in  \ 
other  plants. 

It  is  also  obtained  under  varying  conditions  from  galli 
and  digallic  acid  or  taDuiu.  Thus  it  is  always  formed  if. 
preparation  of  gallic  acid,  the  gall-nut  extract  be  alios 
stand  in  the  air,  and  remains  behind  when  the  gallic 
extracted  with  water.  It  is  further  formed  by  heating 
acid  with  arsenic  acid,s  or  with  iodine  and  water  at  92° ,6  a 
be  prepared  in  large  quantity  by  warming  ethyl  gallai 
sodium  carbonate  solution,7  To  isolate  it  from  divi-tli 
pounded  pods  arc  extracted  with  cold  alcohol,  the  s 
evaporated,  and  the  residue  poured  into  cold  water, 
eliagic  acid  is  thus  precipitated,  and  is  washed  with  cold. 
The  aqueous  filtrate  is  evaporated,  and  the  ellagitani 
thus  converted  into  ellagic  acid  ;  on  treatment  with  ho 
the  latter  remains  behind,  and  is  digested  with  hot 
to  remove  colouring  matters.  From  the  alcoholic  e.\' 
30  kilos,  of  divi-divi,  Barth  and  Goldschmiedt  obtain 
grains  of  ellagic  acid,  and  nearly  a  kiio.  from  the  ; 
solution  of  ellagitannic  acid.s 

It  may  be  more  simply  prepared  from  the  coarsely-px 
divi-divi,  separated  by  sifting  from  the  shells  and  ker 
digesting  it  for  a  few  days  with   water,  and  ivaporat 

1  Frenaiiui  Ztitsehr.  14,  S3.  ;  Amuihn,  143,  288, 

'  Etti,  Noiwlxh.  1,  262.  l  Strom.-r,  M.»int*h.  JJ,  I 

*  hove,  ZeitKhr.  Chein.  1868,  603.  *  firicssiimyer.   frinifm. 

1  Ernst  aud  ZiTUiigcr,  Antmlev,  189,  a2  :  Suhiff,  Ber.  12,  I5JS. 

"  Her.  11,  MS. 
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■  ;i    syrup  v.  ill,  additi I'  sulphuric  :i.cr,l   m 

tact     Th  ited  with    boiling  water,  and   the 

jjuattil  acid  repeatedly  washed   with   watei  and  alcohol.     In 
i   ( ViK'iizl  obtained    il — 7    )»'i-   rent,    ill'   somewhat 
» iairii-coloured  ellagic  acid.1 

■■lit,    pale    yellow    powder,   consisting  of  mici 

prisms,  and   is    insoluble  in  ether,  scarcely  soluble 

and    only    slightly   in  alcohol,  forming   n   pale  yellow 

liich  has  a  faintly  acid  reaction,      li  becomes  anhydrous 

'   Lakes  up  water  again  in  moist  air;  if,  however, 

■  -.i    to   200°  it.  absorbs  moisture  very  slowly.      At  a 

"     it   carbonizes    without   melting,   a   small 

Miming   in   slender  sulphur-yellow  needles.     It  dis- 

'■juistic  potash,  forming  &  deep  yellow -coloured  rotation, 

■  mainiug  in    tin.  iiii'.  becomes  deep  yellowish -red  to 

■  i.'iauiiiii  !/'>iiin>„irkr/utk,Cl.,'H1Kj)7 

-  Hp,  as  .1  lustrous  black  powder.     This  has  a  tinge  of  blue, 

the  microscope  i*  seen  to  consist  of  thin,  broad  trans- 

uns,    which    have    a    deep    blue-black    colour.       On 

with   neutral   ferric  chloride    it  assumes  ,i    greenisli 

incs  tirst  greyish-green,  and   finally  forms  a 

iii-hln.-L.  liquid  resembling  ink,  from  which  no  solid  is  deposited, 

it  with  sulphurous  acid  it  first  gelatinizes,  but  quickly 

[»in,  and  becomes  decolorized,  especially  on  warming, 

on  of  well-crystallized  ellagic  acid. 

coloured    purple-red    by    nitrogen    trioxide 

and  Wuhler),  and  if  it  be  treated   with   nitric   acid 

nitrons  acid  forms  a  deep  blood-red  solution,  which, 

addition  of  water,  becomes  bright   red,  and   finally   yellow; 

•  reaction  is  extremely  characteristic.3 

■  inc  dust,  ellagic  acid  is  reduced  to  riuoreue,;l 
boiling  caustic  potash  solution  it  yields  hexhydroxy- 
i-.  i  ■tniie  ■ "p.  47!  i  fused  caustic  potash  converts  it  into 
:  ixydiphenyl,  whilst  with  caustic  soda  a  mixture  of 
lydroxydiphenyls  is  obtained.'  The  latter  is 
lal  product  of  the  aetiou  of  sodium  amalgam  on  its 
Intion  (Cobenzl). 

i  ma  different  series  of  salts. 

'  I   V'1)      4-    H20,    is    obtained    bj 
.    1.  870.  '  Grioiauyw,    I In,  160,  r.i. 

•  Bull!  Ml.'!  1.1,    ■ 

*  Bu-Ui  mi'i  i  .  12,  i-:; 
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beating  ethyl  gallate  with  sodium  carbonate  solution  and  form* 
»  lemon-yellow  silky  crystalline  precipitate,  which  is  slightly 
soluble  in  boiling  water,  and  imparts  to  it  a  faintly  acid 
action.  The  water  of  crystallization  is  only  evolved  at  a  higi 
temperature,  the  salt  then  becoming  dull  yellow. 

Piscdtum  illagait,  C14HtNajOs  +  H,0.  was  prepared  br 
Merklein  and  Wohler  by  passing  a  current  of  carbon  dionda 
into  a  solution  of  the  acid  in  caustic  soda.  It  is  a  deep  yelk* 
crystalline  precipitate,  which  becomes  anhydrous  at  1 10°  (Bank 
and  Goldschmiedt). 

Dipetmrium  tttagate,  C^H^O,,  is  obtained  in  a  similar 
manner,  and  after  drying  forms  a  greenish  or  pale  yellow  paper- 
like  mass,  which  is  very  light  niidlojSi.lv  aggregated.  It  oonfiisU 
of  microscopic  transparent  prisms  often  united  to  fan-suaptd 
aggregates,  and  separates  in  this  form  from  its  solutit 
water.  On  warming  its  saturated  solution  it  is  coloured  yellc* 
and  becomes  anhydrous. 

Tripotassittta  dlayaie,  CuHsK3Os,  is  formed  when  the  arid  8 
treated  with  alcoholic  potash,  and  is  a  lemon-yellow  powder, 
consisting  of  transparent  microscopic  prisms.  It  quickly  becoma 
greyish-black  in  the  air,  and  is  converted  into  a  mixture  rf  tn* 
previous  salt  and  potassium  carbonate. 

Barium  dlagatr,  {C„H509)S  Ba^.  is  prepared  by  pouring barra 
water  on  to  the  acid,  and  is  a  deep  yellow  powder,  which,  J"* 
drying  at  140°,  has  the  above  composition.  It  assumes  ad» 
pistachio-green  colour  in  the  air,  and  simultaneously  absorbs 
carbon  dioxide. 

Titraatytellagu-  acid,  CuH.!(C.,H.lO),(Oe,  was  obtained  bySchiff 
by  heating  anhydrous  ellagic  acid  with  acetic  anhydride.  1* 
also  forms  a  yellow  powder,  but  gives  no  coloration  with  feme 
chloride.1  Barth  and  Goldschmiedt,  on  the  other  hand,  obtained* 
compound,  having  approximately  the  composition  of  apentacetjl 
derivative,  by  the  action  of  acetic  anhydride  and  anhydro«n 
sodium  acetate  on  the  acid. 

Ellagic   acid    is  a  derivative    of   diphenyleueketouc,  and 
formed  by  the  oxidation  of  gallic  acid  ;  its  constitution,  the 
fore,    probably  corresponds  to  that  of  digallic   acid   or 
and   may   be   represented  as  derived  from  the   latter  in  ll 
following  manner: 
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OH 

CO 


Hn  OH  HO^c«< 

H,,X,H,<C0  /        I 

HO>'»H<<OH  H09C.<0 

OH 


«/" 


■  I  on  the  iiiriinititctuniii,'  scale  from  divi-divi, 

■  loved  as  ;i    pale  yellow  colum-iny-matter,  chiefly    in 

with  other  dyes. 

ffuf,  C'14H](lOg,  is  prepared  by  adding  potas- 

ni    permanganate  to   a  cold  concentrated   solution  of  gallic 

lining   sulphuric    acid.      It    crystallizes    in    beautiful 

croscopic    needles,   and  is  very  sparingly  soluble    in 

ter,   forming    a    yellow    solution,    but    dissolves    readily   in 

obol,  with  an  intense  yellowish-red  colour.     It  also  dissolves 

cpotash  solutiou.  with  a  beautiful  green  colouration, 

nil  -j..edily  changes  to  a  fine  blue   and   then   to  yellow;  in 

M.  however,  a  deep  red  solution  is  obtained,  which 

pnwun  bo  the  air  shows  the  above  changes  of  colour.1 

tn  ignition  with  sane  dust  it  is  converted  into  fluorene*  aud 

<n  fused    with  caustic  potash  yields  an  isomeric  compound, 

ii  h   it  very  sparingly  soluble  in  cold  water,  and  crystallizes 

in    tie    hot    liquid    in    slender  greenish-yellow    microscopic 

be  solution  being  coloured    reddish-brown  by  ferric 

Hide.     On  addition  of  an  alkali  to  the  finely-divided  sub- 

l"iidedin  water,  it  dissolves,  forming  an  olive-gram 

'iii.  hi.  ivtiicli    in  |'i>."  i'i    nf  air  and  excess  of  alkali   becomes 

d,     The  colour  is  so  intense  that  a  few  drops  impart 

lj  red  tinge  to  a  large  quantity  of  water  ;  it  is  unaltered 

dioxide,  but   changes  to  yellow  in   presence  of   the 

■  tcess  of  a  mineral  acid,  and  is  therefore  well  suited 
rat  or  in  alkalimetry.      The  carbonates  of  the  alkaline 

(lis  ill--,,  cause  the  formation  of  the  red  colour,  and   it  can 

be  used   in  the  estimati f  combined  carbonic  acid 

water  and  of  permanent  hardness.3 

1  Oaoi  mid  Fliigl,  Bar.  9,  136. 

■;  i  Bo  ker,  JoAretb.  1879,  884. 
*  Operand  KbIuuuid,  UonaUK.  2,  ! 
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PHENANTHBENE  GROUP. 

2758  Fkenanikrene,  CUHU,  was  discovered  by  Fittig  1 
Ostermayer  in  a  "neutral  tar-oil,  distilling  between  300"  1 
400V  which  was  obtained  as  a  by-product  in  the  prepaiatiai 
anthracene.1  They  gave  it  the  above  name  in  view  of 
isomerism  with  anthracene  and  close  relationship  to  dipbn 
It  is  also  a  constituent  of  erode  anthracene*  and  of  "stoppft 
(p.  857),  and  is  formed  together  with  other  hydrocarbons  wa 
toluene  vapour  is  passed  through  a  red-hot  tube.1  It  may  ii 
be  obtained  in  the  same  manner  from  dibenzyl,  C^H^Cr^C] 
C,H(,  and  stilbene,  CBH8.Ctt=CH.C,,rV* 

C.HB:CH       G.H..CH 

II      =   I        J        +  H, 
CaH6.CH       CBHVCH 

the   hydrogen   set   free  reduces  a  portion  of  the  dibenr/1 1 
stilbene  to  toluene. 

Phenanthrene  is  also  formed  in  a  similar  manner  from 
mixture  of  ethylene  and  diphenyl  vapour,6  and  also  by  acting' 
coumaron  (Part  V.,  p.  247)  with  benzene  at  a  dark  red  best:' 

CBHt.CH  C8H,.CH 

or  when  morphine  is  heated  with  zinc  dust.7 

1  Annalen,  166,  361. 

1  Graebe,  Annalen,  167,  131  ;  Hayduck,  Annalen,  167,  l'7- 

'  Graebe,  Ber.  7,  48. 

*  Graebe,  Annalen,  167,  158. 

*  Bubier,  Ann.  dim.  Fhys.  V.  7,  632. 

*  Kramer  and  Spilker,  fitrr.  S3,  84. 

7  Gerichten  and  Schlatter,  Annalen,  210,  390. 
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t.i  prepare  it.  crude  anthracene  may  be  fractionated, 
iling  at  S20 — 350"  boiled  with  a  hug.'  quantity 

The  anthracene  which  separates  on  cooling  is  re- 

■    alcohol   distilled   oft',  and  the   residue  repeatedly 

I  from  alcohol.1    A  better  method  is  to  take  the  crude 

?ne  obtained  as  a  by-product  in  the  manufacture  of 

.  at nl   fractionate  repeatedly  ;  the  portion  boiling  at 

];-■  tli.  ii  purified  by  crystallization.* 

put*  is  more   readily  attacked  by  sulphuric  acid  and 

ili.liiKiii.il-  than  phenanthrene  ;  hence  crude  anthra- 

bi.'li    ie    obtained   on  the  large  scale,  is    a  suitable 

rthe  preparation  of  phenanthrene,  the  anthraquinone 

(traction  with   alcohol  and  the  residue  re- 

.     On  the  small   scale  the  pure  hydrocarbon  maybe 

v  dissolving  crude  phenanthrene  in  alcohol  or 

qphtha,  adding  picric  acid,  ami  decomposing  the  com- 

ormed  with  ammonia.      In  all  these  cases  it  is  advisable 

raw  material  first  with  caustic  soda  and  then  with 

id.  to  remove  phenols  and  bases,3 

tlirenc   crystallizes    in  white  plates   or  tablets  with  a 

ircsccuce,  melts  at    103",'  boils  at  840°,  but  readily 

i  i   lower  temperature,     Its  vapour  has  the  sp.gr. 

>be).     100  pails  of  05  per  cent,  alcohol  dissolve  2  parts 

tbreu    at  13 — 1+'  (Graebe),  whilst  100  parts  ofahso- 

ol  dissolve  2"62  parts  at  16°,  and  10'OS  parts  at  the 

It    also    dissolves    readily    in    ether,    carbon 

e,   acetic   acid,   and   benzene.     100   parts   of  toluene 

■     it  Hi  :V.  and  a1    100°  almost  any  proportion 

ud  Oatermayer  found  that  phenanthrene  is  converted 
in  into  phenanthrene.  mi  none  and  then  into  diphenic 
latter  on  heating  with  lime  yields  diphenyleneketone, 
itli  potash  yields  phenylbenzoic  acid;  this  in 
8  up  on  distilling  with  quicklime  into  dipheuyl  and 
ioxide.  Hence  they  proposed  the  following  formula 
ithreite  ; 


Btr.  7,  1088. 
'  Sclimidt,  Btr.  12,  1159. 
'  S.'lmlt;.  Slain* 

■■:  23,  2243. 
12,  1970. 
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PHENANTHRENE  DERIVATIVES 


CH 

•\ 

HC      CH 

1       'I 
HC      C 

\/\ 
C     CH 

I       II 
C     CH 

HC     C 

I       II 
HC      CH 

\/ 
CH 

Schultz  proved  this  formula  to  be  correct  in  the  following 
manner :  Phenanthrene  passes  on  oxidation  into  diphenic  acid, 
which  may  also  be  obtained  from  m-nitrobenzoic  acid,  by  con- 
verting it  into  m-hydrazobenzoic  acid,  and  treating  the  latter 
with  hydrochloric  acid ;  it  then  passes  by  a  molecular  inter* 
change  into  the  corresponding  diamidodiphenic  acid.  This  is 
converted  by  distillation  with  quicklime  into  benzidine,  which  is 
a  4:4'  derivative,  and  hence  the  diamido-acid  must  have  the 
formula 

NH2 


COOH 


\/ 


COOH 


NH2 

On  replacing  the  amido- groups  by  hydrogen  the  same  diphenic 
acid  is  formed  as  is  obtained  by  the  oxidation  of  phenanthrene. 
By  further  oxidation  with  alkaline  potassium  permanganate  i' 
is  slowly  converted  into  phthalic  acid,  which  is  more  readily 
obtained  from  phenanthrenesulphonic  acid,  and  as  no  trace  ol 
the  isomeric  phthalic  acids  is  formed,  this  is  a  further  confirm^ 
tion  of  the  above  formula.2  The  same  may  be  said  with  regai" 
to  its  formation  from  coumaron,  which  occurs  in  large  quantity  m 
coal-tar,  and  will  be  subsequently  described. 

1  Annalcn,  208,  95.  -  Anschiitz  and  Japp,  Iirr.  11,  21  •• 


PHENANTHBENE  DIBROMIDE 

prwenl  the  only  practical  application  of  phenanthrene 

■nation  of  lampblack.     According  to  Sehultz  it  i 
suitable  for  obtaining  casta  of  models  which  can  withstaw 

peratu i'  120",  and   may  well  replace  sulphur  for  this 

is.:      In  order  to   prevent  its  solidifying  in  large  crystals 
I'n  should  be  previously  added  to  the  melted  mass.1 

„.    picric  acid,    0MHW  +  CuHj(NOj)sO.  separates 
needles  on  mixing  cold  saturated  solutions  of  the  c 
■.■His,  and   crystallizes  from   hot  alcohol  or  benzene  in   li 
•n-vellnw  prisms,  melting  at  145°  (Graebe). 

•    fiicryl  chloride,  CUHI0  +  CUH3(N02)SCI, 
femon-yellow    needles,-   and    melts   at   88°.      Phen 
■eue   likewise  combines   with   cliloru-ut-dimtrobenzene  t 

a  citn] ml  which  crystallizes  in  long  orange-red  needles 

nelts  at  44V 

■■('  tu,  ( !UH](,  is  prepared  by  heating  phen 

ith  phosphorus  and  hydriodic  acid  at  210 — 240°,  anc 

iquid   boiling  at  about  310°,  and   possessing  a  peculiar  faint 

It  solidifies  mi  cooling  *••  :i  crystalline  mass,  melting  at  0" 

heated  with  more  phosphorus  above  240°,  it  3-ields  octo- 

•uithrcnn,  C,4HI8.  which  bulls  below  300V 

/,, ■jiti.Hiiin.-Hi-,  fuHw,  is  obtained   by  heating  I  par 

1 1.  in-  with   l-25  parts  of  phosphorus  and  5 — 6  part 

■  c  acid    sp,  gr,  IT;  to  250"  for  12—16  hours.      It  is  a 

■  ;'li  lioils  at  270 — 275",  and  solidifies   in  a  freezinj 

crystalline  mass,  melting  at  —  3s.* 

'■  ,i,.,„th,-,,ti-  ilibi-'iniMt,  CuH10Brj,  is  formed  when    bromint 

ted  drop  by  drop  to  a  solution  of  phenanthrene  in  ether  0 

ii   dtsulphide,  and  crystallizes  iu   flat   four-sided    prisms 

I.  quickly  decompose  on   keeping.     On  heating  alone  1 

■  1  ted  into  bromophenanthrene  and  hydrogei 

ride,  whilst,  rilcnliiilic   jwitash  or  potassium  cyanide  simph 

■  lif  bromine,  reforming  \ iheuanthreue."     It   has  t 

itution  (see  bromophenanthrene) : 

C„H4.CHBi- 

C,.Hr<.'HBr. 

■■.  1,  215.  -  I^i.-l.-triiiirin  nn-1  1'iliir.  Btr,  8,  ■'■''• 

.:■    /;■.■    11,  ■:■■>] 

■    ""It".  167,  153.  s  Lma*.  Bet.  22,  ;;i 

ttig»ndO«ti!riiuiV--i,  Amatw,  166,  an;;  I  Hsvduck,  Annalen,   167,  1 

'       ■'■■        11,    i-T, 


PifENAXTHKKXK   DKR1VATIVES 


Halogen  Derivatives  of  Phenantbbesk 


I 


2759  When  chlorine  is  passed  into  a  solution  of  ph ennui itrew 
n  acetic  acid  the  chief  product  is  dieldoropheii.oitiirciit'  tetra- 
chloride ;  smaller  quantities  of  chloro-  and  dichloropbeiiiiutlire» 
are  simultaneously  formed,  and  may  with  difficulty  he  separated 
by  repeated  solution  in  acetic  acid,  and  fractional  precipitate 
with  water.1 

Chlorophenanthrene,  C^HgCl,  is  an  oily  liijnid  which  carboniMi 
on  heating. 

J)ifJdoroj'/itittnif/r/xi>i\    0HHS01S,  is   obtained   in  t 
flakes,  which  readily  melt  to  an  oily  liquid  and  carbonize  alwra 
100°. 

IMchlorophencuUhrene-    tetrachloride,   CUHSC1„,   crystallizes 
long  colourless  spear-shaped  needles,  readily  soluble  in  almhtJ, 
ether,  &c.,  melts  at  145",  and  on  boiling  with  alcoholic  polls! 
yields  the  following  compound. 

Tetri(clh,r<yphfiia,ithrr,u\  C^H^C^,  is  also  obtained  by  heAtiij 
phenauthrene  with  iodine  trichloride  at  100 — 110°,  but  is  tw 
simply  prepared  by  allowing  antimony  pentachloride  to  drop 
to  powdered   phenauthrene.     It   crystallizes  from   benzeue 
short  needles,  which  are  scarcely  soluble   in  alcohol,  mete  it 
171 — 172°,    and    sublimes   with   slight   carbonization  iii  thin 
yellowish  spear-shaped  needles.     Like  the  higher  substitution 
products  it  is  not  attacked  by  boiling  alcoholic  potash 

Hexehhrophciianlhrene,  C^H^Cl^  is  prepared  by  hetfll 
plieiianthrene  with  antimony  pentachloride  at  120 — lw, 
and  sublimes  in  feathery  aggregates  of  needles,  which  meltrt 
249—250°. 

<ktachloTO)thf)uinthrcnf,     C14HaCls.     obtained     in     a     similtf 
manner  at  ISO — 200°,  forms  granular  crystals,  melts  at  27" 
280°,  and  sublimes  in  needles.   On  heating  with  antimony  peat*- 
chloride  to  its  melting  point,  it  yields  tetrachloromethane  awl 
hexchlorobenzene  without  forming  perch  1. 1  rod  i  phenyl.1 

Zlromophi't/mttftmir,  CwH0Br,  was  prepared  by  Hayduck 
heating  the  dibromide  on  the  water-bath  ;  it  crystallizes  ft 
alcohol  in  thin  white  prisms,  melts  at  03°,  readily  sul 
and  boils  above  360°.     It  is  oxidized  by  chromium  trioxide 

1    Zrtter,  Bar.  11,  181. 

'  Knoir,  Bet.  9,  1490  ;  Zettt-r.  Btr.  H,  Iflfl  ;  Men  nrd  Weitb,  St.  12,  «J7- 


NITROPHENAKTHRENE 

icjd   solution  to  phenanthrenequinone,  and  has  therefore 
owing  constitution  : l 

C.H..CH 
I         II 
CjH^CBr. 

niwoMOjihi  ni'ii'hnnf,  (.'HH,Br.„  .-I'l'ainli..-  iVmii  1111  ethereal 
11  of  1  moL  phena&threne  and  4  mots,  bromine  on  long- 
ued  standing  in  small  delicate  needles,  which  are  very 
in  iilcoho!,  and  crystallize  from  it  in  long  colourless 
ibtped  needles.  It  melts  at  146 — 148",  and  readily  sub- 
in  yellowish  fascicular  aggregates  of  needles. 

.,m, iih /■.  a.-,  CuHsBr2,  separates  out  ou  evaporat- 
I  mother   liquor   from   the   a-compound.     It  crystallizes 
,  which   melt   at   158"   but   do   not   sublime.      Both 
nre    unacted    upon    by    boiling    alcoholic    potash 

.-,i„i, ■/,!,,  <„t.,i/hrat>::  U14HTBi'3,  is  formed  by  heating  phen- 
with  bromine,  and  crystallizes  in  slender  silky  needles 
at  12(5°,  aud  readily  sublimes. 

mantkrrne,  C^HgBr,,  is  obtained  by  heating 
wirocarbon  with  the  necessary  quantity  of  bromine  at 
JIO  .  it  separates  from  acetic  acid  in  granular  crystals, 
are  almost  insoluble  in  alcohol  and  ether,  melts  at 
185",  and  sublimes  in  feathery  aggregates  of  needles. 

""'''"' "■',    CUH+Br„,    sublimes    in    snow-white 
which  unite.  Forming  druses  or  feathery  aggregates. 

■',,  i, ii.ii •t.hi-.n--,  ( '[bll..Br-,  can  only  be  obtained  by 
threne  with  bromine  and  a  large  quantity  of 
:  higher  ;  it  sublimes  in  small  yellow  needles, 
1  I*  aud  is  not  attacked  by  bromine  even  al  400° 


SrPBO-DEBIVATIVES   OF   PhENAXTURENE. 

I  By  the  action  of  moderately  concentrated  nitric  acid  on 

iinr  i io-nitru-compounds  are  formed.     These 

■■■■I   by  adding  1  part  of  nitric  acid  of  sp.  gr.  1'35 

ne,  which  is  mixed  with  35  parts  of 

■  ilitate  the  action  of  the  acid,  as  the  mass  soon 

i  thick  aud  pasty.     It   is  well   kneaded  from    time   to 

1  Aasehute,  I-.,-.  11,  1217 
lit — PART    VI.  li   K 


which  melt  at  73—75°. 

P-Nitrophenanthrene  is  more  sparingly  so 
also  forms  straw-yellow  needles,  melting  at  1 

•y-Nitrophtnantkrenc  crystallizes  from  si 
vellow  plates,  melts  at  170 — 171",  and  is  mo 

alcohol  and  ether  than  its  isomerides. 

Dinilrophenanthrene,  CMH8(NOe)i,  is  ob 
phenanthrene  with  concentrated  nitric  acid  at 
from  acetic  acid  in  yellow  crystals,  melt 
(Graebe). 

Ititrobromopkenanthrenc,  C^HgBr.NOj, 
Anschiitz  by  warming  an  acetic  acid  solutio: 
threne  with  nitric  acid.  It  crystallizes  from  < 
yellow  transparent  slender  prisms,  or,  on  slow  t 
developed  compact  crystals,  which  melt  at  1' 
lime  in  beautiful  long  spear-shaped  needles. 


Amido-Debivatives  of  Phenan 

3761  These  were  obtained  by  Schmidt  b 
the  nit  ro -com  pounds  with  tin  and  hydrocl 
monium  sulphide. 

a-Amidophenanthrene,  CUH0.NH„  crysta 
alcohol  in  yellowish  faintly  lustrous  plates 
is   a  granular  precipitate,   sparingly   solubl 


'  .  whirl j  crystallizes  from  alcohol  containing 
&A  111  small  yellow  lustrous  scales. 


SotPHOKIC   Arms  OF  PHKNANTHRENE. 

■  ,,-.:,i/f>li,„iir,f,  /,/.  ( '(^HySOjH,  is  formed  when 
enantlirene  is  heated  with  an  equal  weight  of  sulphuric  acid 
100",  and  remains  on  evaporation  of  its  aqueous  solution  as 
■  ■  mass,  more  soluble  in  hot  than  in  cold  water.  The 
'■('  'uHgSOj)aCa  +  4H20,  crystallizes  from  hot  water 
Snail  tablets.  The  leatl  aud  barium  salts  form  indistinct 
:stiil>,  and  are  scarcely  more  soluble  in  hot  than  in  cold  water.1 
1    -m  dl  quantity  of  an   isomeric  acid  is  formed  in  the  above 

■  calcium  salt  of  which  is  very  .soluble  in  water.2 
0-Ph'itiii'tiniur.fii!/<!io/ii<:  tiriil  is  obtained  by  heating  phenan- 
ii  sulphuric  acid  at  INl'l — li)<r.  (t  crystallizes  in  white 
h  idles,  and  is  readily  soluble  in  water  :  its  salts,  how- 
es$  soluble  than  those  of  the  a-acid.  The  />oft'^:t<.itt 
:■■•  >  K,  forms  lustrous  tablets,  and  the  harium  salt, 
I'.i  +  3H.,U,  crystallizes  in  scales.11 

"'.  I  !,,!!,■  Sri..H).,,  is   formed    when 

ttututhrene  i*  added  with  vigorous  shaking  to  four  parts  of 

:  pyTosulphuric  acid,  and  the  mixture  heated  for  some 

water-bath.     It  is  a  brownish-yellow  syrup,  and  has 

and  bitter  taste.     The  salts  are  readily  soluble  in 

Inn  insoluble  in  alcohol.* 


Kydroxy-Debivatives  of  Phexantbrene. 

/■/..  na  nth  rem:  or  I'/munithrol,  014H9.OH.  is  pre- 
by  fusing  a-phenanthrenesulphonic  acid  with  potash,  and 
lizes  from  a  mixture  of  benzene  and  light  petroleum  in 
Fill  plates,  which  have  a  blue  fluorescence,  arc  readily 
in  alcohol  and  ether,  melt  at  112°,  and  become  red  or 
on  exposure  to  the  air.  It  forms  well-crystallized  coin- 
Ikalis. 

■  ate,  I  '|,H,,t).( '( i.l'ii..    is  obtained  by  heating 

■     I Ut*,  167, 152. 

.  Sown,  Gkem.  See.  1880,  1,  83. 

.in!  Qtpar,  An.  Chun.  Jmrn,  1880,  BOS. 
Ber.  13,314. 
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PHESANTHRESE  DEM 

phenantbrol  with  j  --utilizes  ft 

in  beautiful  loBtTO 

■il  by  Oraebe  by  subjecting  phena&l 
the  action  of  an  alcoholic  solution  of  sulp: 

;.!-.,,  I  u:illv  .  li.-^.U.is  it.       I  In  :nl,li!n.a  .■!'  w.,t..r  tin:  I,  .'..!■  rli  =ni4! 

separatee  out;  it  may  be  obtained  more  quickly  by  nni 

I  ta also  t&jndrj  Formed  b]  exposing  l  solution    i  tbequii 

in  aqueous  ether  to  aunln 

20,^0,  +  (CtHs),0  =  SC14Ha(OH)t  + 

It  crystallizes  in  colourless  needles  or  prisms,  which  an-ti 
soluble  in  water,  and  readily  is  alcohol,  ether,  and  benzene., 
the  dry  state  it  is  moderately  stable,  but 
from  alcoholic  solution  rapidly  absoi  ooenfO 

ing  its  solutions  it  is  partially  converted  into  the  quinhjdl 

described  below.    This  is  also  readily  obtai I  by  ovaponr 

its  alkaline  solution  in  the  air. 

nanthrausuinol,  CmHb(OH)0.00.< 
a   remarkable   reaction   when   a   mixtu 
phenanthrenequinone  is    exposed    to    sunlight.       ' 
becomes  dark,  aud  the  : 
before  the  whole  of  the  quinone  has  d 
proceeds   equally   quickly   if  the    light    br    pi 
through   a   solution   of   cuprianiniouium   chk 
siderably   retarded   if  this  be  replaced    by  one   of  pou» 
dichromate,     It   crystal!::  i-'iuen* 

chloroform    in    white   lustrous    Hal 

1+0°,  and  melts  at  168 — 170°.      On  Mute  cat 

soda  solution  it  is  resolved  into  acetic  M  id 
latter  quickly  undergoing  further  oxid 

I.CO.CH 

lieating   the  qiiinol   «  it  I rtie   anhydride    ■ 

crystallizes  in  ool  mdsobli 

with  difficulty.     It   is  insoluble  in  w   I 

alcohol  or  i 

caustic  potash  solution  it  is  I 

unaltered    by    1' 


10.  UK.  '  KUujw,  £t. 

249,  l« 


PSKNANTHBENEQUINONE  501 

HBftte  ;  ob  heating  its  acetic  acid  solution  with  chromium 
Je  it  reforms  the  quinonc  (Graebe). 

•■hrauquinol,  CHHa(OH)(O.CO,ClH0),  was  pre- 
by  Klinger  by  exposing  a  mixture  of  the  quiuone  and 
I  >  livk  to  the  sunlight.  It  forms  flat  white  needles, 
at  J4H  ,  and  is  sparingly  soluble  in  alcohol,  ether,  and  cold 

n. 

'■■  'iri/i'in'il,  CnH^OHjflJ.OO.CdHj),  is  obtained 
dmilar  manner,  and  crystallizes  in   matted  aggregates  of 

white  needles,  which   when  seen   in    quantity  resemble 

wooL     It  melts  at  177—178°. 

muU'piu  ii'nUhr.nnpuHriL  ( !11Hif(NH.,)(OH)j,  is  prepared  by 
l£-eontinued  boiling  of  uitrophenanthrenequinone  with 
id  hydrochloric  acid,  amidoplienanthrerieqiiinone  being 
1  as  an  intermediate  product.     Its  hydrochim  idt  crystallines 

■  "ttthniiequin&l,  C„H0(N" H*)s(0 H)„,  is  formed  in 
ilar  manner  from  dinitroplieuautbreiiequinone.1  Its 
Vorid, ,  ( lyHaCNHjClJ^OH).  +  SH20.  crystallizes  in  long 
is  needles,  which  on  treatment  with  caustic  potash 
u  first  become  green,  then  bluish-violet,  and  finally 
If  the  dilute  alcoholic  solution  be  shaken  with  ether  am! 
e  ammonia,  it  assumes  a  beautiful  blue  colour.  The 
lil'ijiilr,  when  heated  with  acetic  anhydride  and  sodium 
|  yields  the  compound  CuHfl(NH.CO.CHg)J(O.CO.CHg)!!J 
crystallizes  in  slender  colourless  needles,  very  sparingly 
ni<l  juvtie  acid.  :mcl  does  not  melt  at  300e.e 


STHRENEQCl.N'ONE   OB   DlPHENYtENEDIKETONE, 

I  compound  is  formed  by    wanning   plienanthrene 
sium  diehromate  and  dilute  sulphuric   acid,  or  by 
t  with  chromium  trioxide  in  acetic  acid  solution  : " 

yaicH  c8h,.co 

II         +  SO  -  I  +  H.,0. 

LCH  C.H..C0 


solution  of  sodium  bisulphite,  the  qmnone 
and  leaving  unaltered  phenanthrene  belni 
precipitated  with  hydrochloric  acid,  and  th< 
recry  stall  ized  from  alcohol,  acetic  acid  or  bei 

On  the  large  scale  a  mixture  of  0'5  lib 
1"5  litres  of  water,  and  300  grams  of  pota 
warmed  in  a  porcelain  dish,  100  grams  of  ■ 
added,  the  whole  well  stirred,  and  the 
moderate  the  reaction.  It  is  then  again  gen 
300  grams  of  powdered  potassium  dichromj 
and  the  boiling  continued  till  the  product  hi 
it  is  then  filtered  on  a  linen  filter,  and  i 
drying  it  is  finely  powdered  and  treated  wi 
acid  to  remove  organic  chromium  compound 
next  day  water  is  added,  the  mixture  warm 
residue  washed  with  water  and  dilute  soda 
diphenic  acid,  &c,  washed  again  with  water, 
with  ether  or  benzene,  which  removes  dip) 
phenanthrene.  The  insoluble  portion  is 
sodium  bisulphite  solution,  in  which  anthrat 
The  phenanthrenequinone  is  precipitated  fn 
a  solution  of  potassium  dichromate  in  dilufc 
avoid  reduction  by  the  sulphur  dioxide  ei 
cipitate  recryst&llized  from  dilute  acetic  acid 

Phenanthrenequinone  crystallizes  in   lor 


•Ullizes  in  dark  red  needles,  and  does  not  melt  even  above 

compound  with  mercuric  chloride,  CuHsOs  -r-HgClg, 

BS  r«l  oblique  prisms,  and  melta  at  222—223°.     The  com- 

1 1 3Oj  -h  Hg(CN)t,  melts  at  the  same  temperature. 
forms  red  crystals.     The  quinoue  does  not  combine 
■ 

i-inii  into  diphenic  acid.diplienylrneketone.dipheny- 
ic  acid,  &c,  has  already  been  described.  On  heating 
ntimony  pentacliloride  at  36U°  it  yields  perchlorodi- 
•i  tlier  with  a  little  hexehlorubenzene,1  and  on  ignition 
lime,'  splits  up  into  diphenyl,  carbon  dioxide,  and 
tnschiitz  and  Schultz)  : 

d.HgO,  +  iNaOH   =  CISH„  4-  2Na,,COa  +  Hs, 

■  :i    in    alcoholic  potash   phosphoresces   with  a  pure 

when   shaken   in  the  dark,  oxidation  to  diphcnic 

I  taking  place ;  if,  however,  a  drop  of  aqueous  caustic  potash 

■  its  hot  alcoholic  solution  a  dark  red  or  almost  black 

~  produced,3  which  disappears  on  shaking  in  the  air, 

very  characteristic  of  orth  od  ike  tones.'     It  dissolves 

acid  with  a  dark  green  colour,  and  is  re  precipitated 

w*ter. 

aubenheiiiier  found  that  a  bluish -green  colouration  is  formed 

■    "t  a  £  per  cent,  solution  of  phenauthrene  in  acetic 

I  are  mixed  with   lcc.  of  toluene,  and  4cc.  sulphuric  acid 

added    with   constant  cooling   and   shaking.     If  the 

poured    into   water  after  a  few  minutes,  and  the 

Jteu  with  ether,  the  hitler  assumes  an  intense  violet 

reaction  is  so  delicate  that  it  maybe  observed 

-niL'li-  drop  ofthe  acetic  acid  solution.     On  evaporat- 

i  the  colouring  matter  remains  behind  as  a  black 

mration    is   not  formed,  however,  if  pure  toluene  be 

l-.ii   only  when    the  latter  contains  methylthiopheu, 

The   pure   colouring-matter,  Cl9HiaSO,  forms  a 

■  v.,|,  i     which  on  subjection   to   pressure  assumes  a 

reous  lustre,  and  dissolve?  in  alcohol,  benzene,  &c,  forming 

1889,  me 
Mm  anil  Writh,  He:  16,  2Sfli>.  '  Hnuibergcr.  her.  18,  *«.'>,  1932. 

■   16,  L*M,  2870,  ■"■  U^Lowipi,  Iter.  18,  333. 


504  PHENANTHRENE  DERIVATIVES 


beautiful  violet  solutions.     On  heating  with  zinc  dust  it 
phenanthrene,  but  on  ignition  with  lead  chromate  yields,  ii 
of  phenanthrenequinone,  the  isomeric  anthraquinone. 

/co\ 

PhenaTtihrenequinone-sodium  -bisulphite, 

.CO 
CiA/       OH  +  2H*°' 

O<0.S02Na 

separates  from  a  concentrated  solution  in  plates,  which  in 
partially  decomposed  by  acids  and  completely  by  alkalis  will 
separation  of  the  quinone.  Potassium  bisulphite  forms  a  siinifar 
compound  (Graebe). 

Pfwrianthrenequinhydrone,  CuH802+C14H8(OH)2,  was  pi* 
pared  by  Graebe  by  boiling  phenanthrenequinol  with  water  m 
presence  of  air.  It  is,  however,  most  readily  prepared  by  boiling 
the  solution  of  the  quinone  and  sulphurous  acid  with  hydrochloric 
acid  for  a  short  time,  and  separates  out  on  cooling  in  longlustroai 
black  needles,  which  pass  into  the  quinone  on  boiling  with 
alcohol,2  or  even  on  long-continued  boiling  with  water. 

Dibrvino'plmMnthrenequinoiie,  CuH6Br202,  is  prepared  by  heat- 
ing phenanthrenequinone  with  bromine  and  a  little  water  at 
180°,  and  is  readily  soluble  in  xylene,  less  easily  in  alcohol  and 
acetic  acid,  from  which  it  crystallizes  in  yellow  nodular  aggregates, 
melting  at  203°. 

p-Nitrophtnanthrcm quinone ,  C14H7(N0.2)02,  is  obtained  bj 
boiling  the  quinone  with  a  mixture  of  fuming  nitric  acid  and 
acid  of  sp.  gr.  1*4  ;  it  crystallizes  from  acetic  acid  in  lustrous 
golden  plates,  which  melt  at  257°,  and  are  almost  insoluble  in 
alcohol.3     On  oxidation  it  yields  ^-nitrodiphenic  acid. 

Three  other  nitrophenanthrenequinones  were  obtained  by 
Schmidt  by  oxidizing  the  three  nitrophenanthrenes  with 
chromium  trioxide  in  acetic  acid  solution.  A  fourth  was  pre- 
pared by  Lachowicz  by  wanning  with  nitric  acid  the 
chlorophenanthrone  described  below.4 

1  Odernheiiner,  Ber.  17,  1338. 

8  Liebermann  and  Jaeobsen,  Annalen,  211,  69. 

s  Anschiitz  and  Schultz,  Bcr.  9,  1404.  4  J.  /V.  Cht,n.  II.  28,  !'*■ 
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Hell  i  i  ■_■'--  f  ■  ■  ■  i  ii  ( - 

■opbenanthrenequinoncv  orange-yellow  plates  215 — 220° 
„  „  orange-yellow      flat 

needles 200—866° 

„  „  orange-yellow    long 

needles 2G3° 

,  „  orange-yellow  plates  2S1 — 282° 

utrqphenanthrtTuquiftont,  (_',,!. E,:!'N(.i. ,).,(»,„  is  prepared  by 
;  the  quinune  with  a  mixture  of  sulphuric  and  fuming 
cids,  and  crystallizes  from  acetic  acid  in  silky  yellow 
which  melt  at  29+°.'     On  oxidation  it  yields  a-ilinitro- 

compound  is  formed  together  with  the  foregoiag, 

sould  not  be  obtained   pure,  but.  yields  /3-dinitrodiphenic 

Schultz). 

ilt<-uiuil.lirtiu,qniitmiv,  01)H.(NH2)O1,  is  obtained   by 

•  nitrophenauthrenequiiione  for  not  too  long  a  time  with 

-Ju  anil  hydrochloric  acid,  and  crystallizes  in  violet-black  needles. 

solve    readily    in    alcohol,    and     sparingly    in    water. 

reddish-violet   solution.         Its   hytlri-jiloriih-    fnrm* 

red  feathery   aggregates  of  needles,  and  is  completely 

by  water, 

■  iiij>hi-nitulliri-iu-ijuiiiiiii<-,  ( \,\ia\  NU..J..O.,.  crystallizes  in 

et-black    needles,    which   do    not   melt   at   31UJ:    its 

■   as    yellow    plates,   which    are    likewise   decom- 

h<n  of  the  dianiidoijuinone. 

...■/■■, v.m , iitiiK.n- .  I  '^H-tOHjOj,  is  obtained  from 

k     unido-com pound    by    means    of    the    diazo-reactieu.    ami 

rystjillizes  in  slender  brownish-red  needles,  which  sublime  on 

iting,    and  dissolve  in  aqueous  caustic  soda   with   a 

■  ■'-■■ii-. 

\fpkenaiUkrewquUuw:,  0uHT(O.CO.CH3)O:!,  is  formed 

the    foregoing    compound     with    acetic    anhydride 

■   i.  alcohol   in  small   reddish -yellow   needles, 

■  hrriu-t/init«ii>\  t'uH-(l*}{)0.,,  is  obtained   by 

tion  of  phenanthryl  acetate,  ami  sublimes  in  longyellow- 

edles;   it  dissolves  in  alkalis  with  a  dark  red  colour.3 

1  Oaehc.  Jnnalen,   167,   H4  ;  Sclinltz,   A dim     203.   H>7  :  StiwBbui'gar, 

fir,  Ber.  18,  1942. 

18, 
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s  pentachloride  on  pheD* 

i    chloroform  in  pak 

igly  salable 

tern  m  alcoholic   potasb  pb» 

■tfcHMa  ,:.n  -ii-.-.  into  vfakfc 

WWa  wurnoi  with  acetic  acid,  mill 

etHttd  into  ebUmqiktiuutlkrm 

t  m  luxe  yellowish  prisms,  and  mrla 

i  of  iron  on  its  acetic  acid 

HHW0,  ibit 

•  bnmu&fc-mi  tablets,  melt*  at  148— 1#' 

.  ud  also  iu  alkalis  with  a  grea 

imw'r,  C„H^"0,  is  prepared  by  treating 
the  quintee  in  alcoholic  solution  with  ammonia  : 

CJBLCO  O.H..CO 

-  NH,  =    ,  +  H,0. 

CJttpCO  C«H4X=NH 

Ii  crysialli»-s  in  yellow  elastic  needles,  melting  at  156— !»■ 
and  is  reconvened  into  the  trtiioQD?  by  vrarming  with  atooW* 
acids. - 

CO 
Fk>iMMtkmt€<tniHvnnrimr.  CmH.C^  i  ,  is    formed  bf 

srj :  noh 

bringing  together  phenanthreneouinone  and  an  abrfiw 
solution  of  hydro  xylaniine  hydrochloride  in  the  cold. 
quickly  on  heating.3  It  crystallizes  in  golden  yellow  fascicule 
aggregates  of  needles,  melts  at  158.  and  dissolves  in  sulpha* 
acid  with  a  blood-red  colour,  the  solution  being  repreeipititt 
by  water.  It  dissolves  in  hot  caustic  soda  solution  with  agtifl 
colour,  and  on  cooling  the  sodium  salt  seiiarates  out  in  greWU" 

1  Jjushowiua,  ffer.  16,  330  ;  J.  Pr,  ChiM.  II.  28,  W. 

-  Ansohiiu  »ud  Schultz,  JnnaUn,  196,  51  ;  Ziiicke,  her.  12,  1631. 

'  ColJschmidt,  Bcr.  16,  2178  ;  Auwera  »nd  Meyer,  Bcr.  22,  «* 
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>■.'    plates.       Like   other    orthoquinonoximes  it    is   a 
latter  (p.  227),  ami   dyes  green  with  iron   mordants.1 
rsioti  into  the  isomeric  diphenimide  haa  already  been 
,,  151). 

C:N.OH 
'■'"'■'""■.    C.oHSv  I  ■  i3  prepared 

NC:N.OH 
in      continued    warming    of  phenatithreiieijuinone    with   an 

cess  of  hydrosylamine   hydrochloride.     It  crystallizes  t'r ;i 

rge  quantity  of  hot  alcohol  or  acetic  acid  in  yellow  microscopic 

isms,  which  melt  with  decomposition  at  202°,  and  dissolve  in 

Iphuric  acid  with  a  blood-red  colour.     Its  sparingly  soluble 

lit    crystallizes  in  nacreous  plates.     If  it  be  treated 

anhydride  and  acetic  acid,  and  hydrogen  chloride 

■  the  cooled  mixture,  a  red  solution  is  formed  from 

lic!i    glittering  yellow   oblique    microscopic    crystals    of    the 

:  !,4HB(N.O.CO.CHa)2,  quickly  separate  out. 
On  beating  the  dioxime  with  absolute  alcohol  at  150",  or  by 
monoxime     with    hydroxylamine    hydrochloride, 
■  iiil      :l     little      hydrochloric      acid,    the      ankydridt, 

C=N 

JL<f  |  \0,  is  formed  ;  it  crystallizes  in  slender  redilish- 

tflow  needles,  melts  at  182—183°,  is  insoluble  in  alkalis,  and 

ires  no  colouration  with  sulphuric  acid. 

wukydrazone,    C14Hg(NsH.CaHs)0,    is    pre- 

ired  by  heating  the  quinone  with  phenyl  hydrazine  hydro- 
il  separates  in  broad,  pale-yellow,  lustrous  needles  or 
paringly  soluble  in  hot  alcohol,  melts  at   165°,  and 

Eaufas  in  sulphuric  acid  with  a  violet  colour.1 


Methanthrexe,  C,5H]2. 


3765  This  hydrocarbon  ivas  obtained  by  Oiidemans  by  distil- 
Og  podocarpic  acid  over  red-hot  zinc  dust;  it  crystallizes  in  white 
nag  a  violet  fluorescence,  melts  at  117'.  boils  above 
■lily  soluble  in  boiling  alcohol,  and  still  more  easily 
id.  Even  at  its  melting-point  it  sublimes,  evolving  a 
;  smell,  resembling  that  of  molten  asphalte. 
■    acid  it  forms  the  compound  Ci;H|0  ■}  '  !,,H3i  V  '     0, 


22,  I3li>. 


.  16.  !S(3. 
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which  crystallizes  in  slender  orange-coloured  needles,  and  meto 
at  117°.  " 

Alethanthnupiinont,  C^H^Oj,  is  readily  prepared  by  adding 
chromium  trioxide  to  the  warm  acetic  acid  solution  of  methn- 
threne.  and  is  a  yellow  powder  consisting  of  rhombic  plates;  it 
melts  at  187°,  and  is  readily  soluble  in  alcohol  with  a  reddnk* 
yellow  colour. 

Podc<arpic  acid,  CxlH^fiv  is  the  chief  constituent  of  the 
resin  of  Pcdccarpus  cvpressina,  one  of  the  Javan  forest  tree* 
and  is  found  as  a  crystalline  separation  in  the  stems  of  the  old 
trees.  This  is  dissolved  in  alcohol,  the  solution  precipitated 
with  water,  and  the  acid  purified  by  converting  it  into  the 
sodium  salt,  and  decomposing  the  latter  with  hydrochloric  acid 

Podocarpic  acid  is  insoluble  in  water,  but  readily  soluble  ii  ; 
alcohol,  ether,  and  acetic  acid  ;  it  crystallizes  in  dextro-rotatory  ; 
rhombic  tablets  or  prisms,  melts  at  187 — 188°,  and  on  further 
heating  slowly  volatilizes,  evolving  a  peculiar  aromatic  smelL 
It  decomposes  only  at  a  much  higher  temperature,  and  yields 
as  chief  product  a  thick  oily  distillate. 

The  salts  are  difficult  to  obtain  pure  and  of  constant  compo- 
sition, with  the  exception  of  the  following : 

&*iium    pcrfocarpatc,    C^H^NaOj  +  7H20,     crystallizes  in 

beautiful  white  lustrous  needles,  and  is  readily  soluble  in  water. 

Ethui  i*<di«:orpati\  C17H21(C2H5)03,  is  formed  by  heating  the 

silver  salt  with  ethvl  iodide,  and    crvstallizes  from  alcohol  in 

slender  needles,  melting  at  143 — 146\ 

A..*u!pxl.*:*rpk  acid,  C16HW(O.CO.CH3)CO.OH,  is  tunned 
bv  warming  the  acid  with  acetvl  chloride,  and  crystallizes  in 
small  needles. 

yjr'f-<h\orpU'  and,  C17H21(N02)03,  is  obtained  by  the 
action  of  dilute  nitric  acid  on  the  acid  ;  it  forms  small  vell«>v 
lustrous  crystals,  melting  at  205°. 

I>i.iir,'"p><i<rarj'ir  acu?,  C17H.J0(  N02)303,  is  formed  together 
with  the  foregoing  compound,  and  is  readily  obtained  pure  by 
wanning  the  sulphonic  acid  with  nitric  acid.  It  forms  pak 
yellow  crystals,  resembling  those  of  potassiun  ferrocyauide. 
and  melts  at  203\ 

Both  nitro-acids  contain  two  hydrogen  atoms  readily  re- 
placeable  by  metals,  yielding  beautiful,  red,  well-crystallta" 
salts. 

$i'ij'Ji"jH:(ltirtirjtiv  <wi<?,  C17H21(S03H)03,  is  prepared  by  gently 
warming  the  acid  with  sulphuric  acid,  and  remains  on  evapor- 
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tJit  aqueous  notation  as  a  wax-like  mass.     It  forms  two 
of  salts,  which  crystallize  well. 

totally  remarkable  is  its  susceptibility  to  nitric  acid;  thus 
dissolved  in  8     4cc  of  water,  and  a  few  drops 

rir;  :n.iil  ridded,  a  precipitate  of  Hie  dinitro-eompound  is 
ed  >ui  wanning.  Via-  eersd,  small  quantities  of  nitric 
my  be  detected  by  boiling  with  a  solutiou  of  the  sulphomc 
specially  if  a  little  sulphuric  aeid  be  added. 
fatJQing  tlie  calcium  salt  of  podocarpic  acid,  the  following 
;ta  are  obtained  together  with  p-cresol : 

a  liquid  boiling  at  155—157",  which  has  an 
■  nsly  resembling  that  of  turpentine  aud  styro- 
Hiil  quickly  becomes  resinous  in  the  air. 
hunt >>,'.■!.  C^H^O,  separates  from  ether  ou  spontaneous 
ation  as  ,i  woolly  crystalline  mass,  or  if  evaporated  at  a 
temperature,  as  an  oil  which  solidifies  to  a  crystalline 
melting  at   122°,  and  insoluble  in  caustic  potash. 

1  „  H^),  is  a  peculiarly  smelling,  tu  que  n  tine -like 
'■',  In<  li  K"]l-  :it  i'-Jn  in  friat,',  and  decomposes  at  a  higher 
future  into  carpene  and  p-cresol.     These  are  also  formed, 

Iirbon  dioxide,  by  the  dry  distillation  of  the  acid.1 
■/.  OuHB.COJH,  was  obtained 
']>  by  distilling  the  potassium  salt,  of  pie ■nan- 
gnijmonic  aeid  with  potassium  ferrocyanide,  and  boiling 
ellowish  semi-solid  nitrile  with  alcoholic  potash.  It  is 
ly  aolubti'  in  water,  readily  in  alcohol  and  acetic  acid,  and 
llizes  in  long  bent  plates,  which  melt  at  2(i(i°,  and  sublime 
>:irt  kiI  decomposition  in  fern-shaped  aggregates  of  plates. 
fating  with  soda-lime  it  decomposes  into  carbon  dioxide 
tattntnrene.  The  barium  salt.  (CliHn.<J02)iBa  +  7H,0, 
tag,  slender,  elastic  needles,  which  usually  uuite 
icnlur  or  spherical  aggregates.3 

is  prepared  by  Japp  from  the 
tAaerjeaulphonic  acid  which  forms  a  very  soluble  calcium 
i.  |09).  It  crystallizes  from  acetic  acid  in  stellate  groups  of 
t  150 — 152°,  and  sublimes  ii 
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of  plates.  On  heating  with  soda-lime  it  yields  carbon  dioxide  and  j 
phenanthrene,  and  it  is  oxidized  by  chromium  trioxide  to  phe»-' 
anthrenequinone.  The  barium  salt,  (C^H^CO^JBa-HSHjO, 
crystallizes  in  long,  rectangular,  brittle  plates. 

Phenanihrenequinonecarboxylic  acid,  C14H702(C02H),  is  formed  \ 
when  an  acetic  acid  solution  of  the  a-acid  is  treated  with 
chromium  trioxide.  It  resembles  phenanthrenequinone,  and 
like  this,  dissolves  in  sodium  bisulphite  solution,  but  is  dis- 
tinguished from  it  by  its  solubility  in  cold  sodium  carbonate 
solution. 


RETENE   GROUP, 


In  t In   fossil  tii-w 1  (j','/n':-  I'/i'ini'^a),1  which  occurs  in 

I  at  Redwitz  in  the  Fichtelgebirge,  Fikentacher  f»und 
r  fatty  substance,  and  submitted  it  for  investigation 
(dorf,     The  latter  purified  it  by  rccrystallization  from 
.,  iind  thus  obtained  it  in  delicate  white  plates,  tli*.-  jutnly^is 
ieh   showed    that   it   was  a   hydrocarbon   isomeric   with 
Krauss  found  the  same  composition  Cor  Seheereritt, 
likewise  occurs  in  the  fir  stems  of  the  lignite  beds  at 
faa  Switzerland.3     According  to  Steenstrup,  the  steins 
i  of  the  firs   in  the  great  peat   moors    of  Denmark 
■   contain    solid    hydrocarbons,  one  of  which,  termed  by 
r  Flti/lhi/rtiw,  as   it    crystallizes   in  slender  plates, 
greatest   resemblance  with   Schwrerite,  and  appeared 
a  analysis  t<>  bave  the  empirical  formula  C4H8  or  CJHl).t 
EW9  KnaUM,  in  Archangel,  found  a  new  hydrocarbon  in 
formed  in  the  distillation   of   fir-wood   (see    Part  V. 
,  which  was  further  examined  by  Feliling*  and  Fritsehe* 
ifferent  results.      The  latter  first  proposed  the  formula 
v  but  two  yearn  later  altered  it  to  the  correct  one,  C,sHlgI 
;  Iv  showed  that  the  above-mentioned  hydro- 
s  obtained  from  fossil  fir  stems  were  identical   with  the 
nd  from  the  fir-wood   tar.       He  gave  to  it  the  uame 
,   inasmuch  as   it   in   probably   derived  from   the   resin 
)  of  the  fir  either  by  a  slow  mouldering  process  or  by  the 
:  liigh  temperature.     Knauss  states  that,  in  Archangel, 
wood  rich  in  resin  is  employed  for  distillation,  which  is  a 
,cr  confirmation  of  the  above   supposition.     In   order   t« 


A.  Svhmidt,  liir.  22,  *9I'. 
'  AnnuUti,  106,  388. 

■,  41,  SB. 


i  .-iim.il",,  28,  IS 

'  AnnaUn,  81,  32' 

'  ^ihwIm,  108,  '. 


By  its  oxidation  he  obtained  dioxyresistent,  C 
derived  not  from  retene,  but  from  resistem, 
carbon  being  obtained  by  heating  the  dio 
zinc  dust.2 

Ekstrand,  who  examined  retene  obtained 
and  prepared  a  number  of  its  substitution  [ 
the  existence  of  dioxyresistene,  but  found  1 
mixture  of  retene  with  other  hydrocarbons ; 
that  dioxyresistene  has  a  more  complic 
especially  as  he  obtained  from  it,  by  the  ac 
bromine,  substances  whose  formula;  did  not  s 
relation  to  the  formula  CwH140j.* 

Bamberger  and  Hooker,  however,  found  I 
is  in  reality  reteneqiiirume,  ClsH10Os,  which  is 
to  bum,  and  thus  readily  gives  too  small  a  i 
on  analysis.  When  heated  with  zinc  dust  or 
quinone  is  reconverted  into  retene,  which 
resemblance  to  phenanthrene,  just  as  rete 
phenanthrenequinone.  The  latter  ,  on  boi 
potash,  yields  diphenyleneglycollic  acid,  v 
yields  reteneglycollic  acid,  CnH10.C(OH)< 
oxidation  yields  reteneketone,  C,aHlfl^zCO. 
an  analogous  manner  to  diphenyleneketone 
reduction  it  yields  retencfluorenyl  alcohol,  C 
™+*noflim™n0  n  rr   cm 


btedly 



00 

io" 

at • 

■nil  B 
t  they 
wliicli 
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propyl 


ti f  retenequinone  has  been  determined  I 

■inberger  in  the  following  manner  :  On  oxidation  with  alkaline 
M    permanganate  it  yields  a   monobasic   ketonic  acid, 

Inch    uii  liirtliei'  Fi\i(iniiiin  yulrls  lln-  diphenv- 
.  ■  lii'jirhnxylii'  ;n  i ■  1  ».l ready  described  (p.  +sii;,  the  silver 
of   which   splits    up.   on    heating  into  carbon   diuxide   and 
leketone.     Tile  ketone  carbouyl  group  is  undoubtedly 
tad    by  the  oxidation  of   the  quinone  group  CO.CO, 
CeH3.CO 
linone     must    contain     the    group     j 

|     ,  with  which  four  carbon  at *  and  ten  hydrogen  ;i 

I     I'M 

also  combined.     It   is  very  improbable  that  these  limn  ;■ 
i    in  combination  with  the  diphenyl  residue,  but  they 
:  ly   present   in  the   form  of  two  alkyl-groups,  which 
aiu    the  formation    of   the  dicarboxylic  s 
. .  i . !  v  possible  alternatives  in  that  case  are   that  the  cor 
ound  contains    two    ethyl    groups   or    a    methyl    and    prop) 
..-  (juestirm  is  decided  by  the  formation  of  the  acid, 
H,  u.i'n.ll    which  as  it  is  a  ketonic  acid  must  con  tain  both 
.1    and    carhoxyl    groups.       The   latter   can   only   i 
d  by  the  oxidation  of  a  methyl  group,  aud  hence  retent 
j  must  !*■  a  methylpropylphenanthrenequinone  : 


< 'H 
0%>CtHaXX) 


"be  acid  obtai I  by  tbe  oxidation  of  this  compound  contain 

■  gen,  which  ii   ii  adily  understood  it'  the  <  '..II. 
ipyl  group,  as  tbe  latter  on  oxidation  in  alkaline  uoluti 
j  converted  into  hydroxyisopropyl ;  the  acid  is  then 
propyldiphenyleneketonedicarboxylic    acid    (w 
m*|,      As  the  diphenyleneketonodicarboxylic  acid  splits  i 

. i-.'  intn  carbon   dioxide   niid   ;i    diphetiyleueki't inmiii 

,     u-ul.  and  due-  nol  form  an  anhydride,  the  two  sidi 
i  can  scarcely   occupj    the   ortho- posit  ion  to  nne  anotln 
.  i, ,.!■,,■■, ,  r    prob  ibl)     1 1        ■    the  ortho-position  t 
arbony!  group,  aa  on  fusion  « Ltfa  potash  the  ketooi 

!    M.  I. 
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dicarboxylic  acid  is  converted  into  a  tricarboxylic  (icirt  wliich 
yields  an  anhydride. 

The  constitution  of  retene  and  of  its  quinone  and  ketonemij 
be  represented,  therefore,  by  the  following  formula?:1 


/\  / 


i    n 


\/CH     aH.A./°°      an/V 


It  is  especially  noteworthy  that  retene  contains  the  same  side- 
chains  as  oil  of  turpentine.  Whether  these  also  occupy  tht 
para-position  to  one  another  in  the  manner  shown  above  h» 
not  yet  been  proved,  although,  as  this  combination  is  so  frequent 
in  compounds  obtained  from  firs  and  pines,  it  is  very  probailj 
the  case.  Against  this  view  is  the  fact  that  the  diphouy lent- 
il etonecarboxy  lie  acid  is  not,  as  would  be  expected  if  the  *bove 
view  is  correct,  identical  with  either  the  ortho-  or  tueta-ariil. 

RHenc  or  Meiliyh'^yro^liJ^nanthrnf, C^^Cli^C^U..  When 
fir-wood  tar  is  subjected  to  distillation  a  thick  oil 
towards  the  end  of  the  operation,  which  solidities  to  a  granular 
mass  on  cooling.  This  is  employed  for  greasing  purposes 
under  the  name"  tar-tallow,"  and  consists  almost  solely  of  retene, 
which  may  be  obtained  pure  by  subjecting  the  mass  to  strung 
pressure,  thus  removing  adhering  oil,  and  recrystallizing  tie 
residue  from  boiling  alcohol.2 

Retene  is  also  obtained  in  large  quantity,  together  *iih 
sulphuretted  hydrogen,  by  distilling  pine-wood  resin  or  colo- 
phony, and  heating  the  "resin  oil  "  thus  obtained  with  siilphw 
(Kelbu) ;  it  may  be  obtained  in  this  manner  on  the  huge  sc*le-' 
It  crystallizes  in  mica-like  plates,  or  very  lustrous  white  iiacreo« 
tablets,  and  melts  at  08*5  to  a  liquid  having  a  slight  viuW 
Huoresceuce.  It  boils  at  390°,*  but  sublimes  far  below  thi 
temperature  in  microscopic  scales;  its  vapour  has  the  sp.gr.  SW 

1  Bamberger  und  Hooker.  A-aitnifn,  229,  102, 

5  Ekstrand,  Annaltn,  185,  "''  ;  Rnmliei'ger  nud  Hooker,  Amialin,  fcgfl,  ui- 

*  Chem.  Fabr.  Mtinaa.  Germ,  Patent,  IB  September,  1887. 

*  Berthelot,  Bull.  Soe.  Chim.  g,  389.  *  Knwht,  Btr.  10,  Ml* 


HCHTELITE 

per  cent,  alcohol   dissolve  3  parts   of   retene  ;■ 

and  69  parts  ;it  the  boiling-pom 

rbon   also  dissolves  readily   in   ether,  carbon  disi 

ode.  tight  petroleum,  and  boiling  acetic  acid,  and  cryat 

for  the  most  part  on  cooling. 

litem-  may  be  distilled  over  lead  oxide  without  undergoin 

.  it  yields  resinous  products  with  nitric  acid,  and  is 

i  by  potassium  permangan ate-  in  alkaline  or  neutral 

ttion,  but  is  completely  oxidized  in  acetic  acid  solution. 

ming  with  dilute  sulphuric  acid  and  potassium  dichromate  i 

ds  retenequinone,  phthalic  acid,  and  acetic  acid. 

I'.ci*/,  l-'i-H,,  +  i.'Jl.iNO,)./!,  ia  formed 
solving  retene  and  an  excess  of  picric  acid  in  alcohol, 
xtallizes  out  on  cooling  in  pare  yellow  or  <> range -y el loi 
irons  needles,  which  melt  at  123 — J  24°,  and  are  decompose 
;ilk;i!is   and  even  by  water  and  alcohol.     From  a  solution  ii 

■  the    compound     C^H^    +    CeHe    +    CjH^NO^C 
izcs  out,  and  becomes  opaque  in  the  air  owing  to  the 

II  retime  and  dinitroanthraquhiohe  '.which  >v:is  also 
iloved  hy  Fritsche  for  detecting  hydrocarbons J  he  dissolved 
acid,  a  compound  crystallizing  in  deep  orange-col o in 
vitli  ditticulty  ■  Ekstrand). 
'ttraht/droretau:,  CieH.,„,is  prepared  by  acting  with  sodium  a 

■  iimyl  alcoholic  solution  of  ret  one,  mid  is  :i  ye i If i wish  oil; 
which  boils  at   280°  under  50  mm.  pressure,  ,md  gradual' 

in    the   air    owing    to    the    re-formation    of    retene. 

In it    behaves  as  a  partially  reduced  compound.1 

('    II.,.   is  formed  when  +  parts  of  rete 
il    with   •"■  parts  of    phosphorus  and    2l.) — 2+   parts   i 
■iodic  acid    of  sp.  gr.   1*7,  for   12 — 10  hours  at  250 — 2G0' 
in  bluish  fluorescent  liquid,  boiling  at  336°.3 

-  also  probably  occur  in  pine-wood  tar  and  i 
■  i  .,1 1."  ;i.,  Tln.'se  yield   large  quantities  of  retene  on   heatin 
Moreover  the  pitch  from  pine-wood  tar  yield 
■  j   on   distillation,   for  the   distillate   which   | 
3fil.i'    us   n    tlnek    yelliiwish    oil    with    a    faint    blm 
■  Ida  retene  on  exposure  to  the  air.' 
i  .  Hgj.was  discovered  by  Fikentscher  at  thi 
with  which  h  usually  occurs ;  it  has  also  been  four* 


Btr.  20,  3073. 
1    Scr.  22,  77!'. 


-  far.  21,  ew. 

grit,  1689,  871 
L  L  2 


516  RETENE  DERIVATIVES 


in  the  peat  moors  at  Franzensbad,1  and  at  Kolbermoor  ne 
Rosenheim    in   Upper    Bavaria,2   whilst   Mallet  observed 
presence  in  the  stem  of  the  American  pine  (Pinus  austral\ 
which    yields    the   greater    portion    of    the   American  oil 
turpentine.3 

It  was  first  analysed  by  Bromeis 4  and  Clark ; 5  the  latter  also  • 
amined  the  action  of  chlorine  upon  it,  and  suggested  the  form 
CMH70,  whilst  Mallet  regarded  it  as  a  sesquiterpene,  (C5H 
and  Hell  concluded  that  it  was  either  a  dihydrosesquiterjx 
C^H^p,  or  a  tetrahydrosequiterpene,  CyE^;  the  analy 
however,  agreed  better  with  the  intermediate  composit 
which  made  it  appear  possible  that  the  correct  formula 
C^H^.6  It  was  finally  recognized  by  Bamberger  and  Stra 
as  perhydroretene,7  and  appears  to  be  formed  by  the  fiitf 
heating  of  dodecahydroretene  with  phosphorus  and  hydri 
acid.8 

Fichtelite  crystallizes  from  a  mixture  of  alcohol  and  ethe 
long  monosymmetric  prisms,  and  separates  in  still  finer  cry! 
from  light  petroleum.  It  melts  at  46°,  boils  at  355°  under 
mm.  pressure,  yielding  a  vapour  of  sp.  gr.  8*7.  It  is  unalt 
after  boiling  for  days  with  potassium  dichromate  and  di 
sulphuric  acid  or  potassium  permanganate,  and  is  not  atta< 
by  lead  oxide  below  a  red  heat.  It  appears  to  be  compk 
oxidized  by  chromium  trioxide  in  acetic  acid  solution,  and  f< 
large  quantities  of  oxalic  acid  on  boiling  with  nitric  acid, 
heating  with  iodine  it  yields  dodecahydroretene  and  hvdri 
acid. 

Di^rom&rHenc,  C18H1GBr2,  is  formed  by  gradually  adding 
molecules  of  bromine  to  a  molecule  of  retene  suspended  in  w 
and  gently  warming  till  no  more  hydrogen  bromide  is  cvol 
the  product  is  then  treated  with  alcohol  and  dilute  ea 
potash,  digested  with  alcoholic  potash,  and  washed  success 
with  water,  alcohol,  and  ether.  It  is  thus  obtained  as  a  v 
crystalline  powder,  which  crystallizes  from  carbon  disulj 
or  hot  light  petroleum  in  lustrous  tablets,  melting  at 
The  yield  is  small  owing  to  the  formation  of  by-products. 

Tctralro/noretcn<\  C18H14Br4,  is  obtained    by   heat  ins:  r< 
with  bromine  on  the  water-bath  till  the  excess  of  thr  lane: 

1  Omclin,  Han-db.  Org.  Chem.  4,  2194.  -  BamJuM^r.  /;.•;•.  2$ 

3  Ber.  5,  817.  4  Annnlen,  37,  304.  s  Annaleny  103   236 

'    for.  22,  498.  "  Ber.  22,  3361.  »  Spiegel,  Ber.  22,  3 


I,     Ii    crystallizes  from    boiling   benzene    or   carbon 
dinlphide  in  Hat  prisms,  aud  melts  at  211) — '212". 

'.Itj.,  +  1UH,0,  is  prepared 

fcy  gradually  adding   finely  divided  retene  to  a  mixture  of  equal 

mil  concentrated  .sulphuric  acid  as  long  as  it 

amtiiiues  to  dissolve.     After   two  or  three   weeks  a  hair-like 

•mm  of  slender  needles  ia  obtained,  theBe  having  the  composition 

i  l  B),   +    5H.SO,  (Fritsche  and    Ekstrand).     This  is 

into   the   bariiiuj  or  lead   Malt,  which  arc  reconverted 

■id  by  the  action  of  sulphuric  acid  and  hydrogen  auJ 

ctively.     The  concentrated  solution  yields  a  magma 

ueedles,  which  are   verj   soluble  in  alcohol  and  ether, 

llize  from  acetic  acid  on  evaporation  in  we  11 -developed 

prisma  or  stellate    aggregates    of    needles.      On    addition    of 

acid  to  its  solution  the  above  double  compound  again 

separates  out, 

id  also  prepared   a   number  of   its  salts,    which   are 
somewhat  soluble  in  cold,  and  readily  iu  hot 

.  ul!ih.,fl,l.ri-hl, .  I ':  JIh.'S(  i..i   I ....  L-rystiillizes  from  acetic 
■■  Hate  aggregates  of  small  hard  prisms,  melts  at  175°, 
And  is  only  decomposed  hy  water  at   160°. 

II  J.J.  SU..H),,,  is  obtained  by  warming 

Hi    fuming  sulphuric  acid,  and   crystallizes  in   small 

rmlily  soluble    prisms.       lis   iavium     salt,    [(Jj.H j-j: SO.J3]gB% 

liair-like  needles  or  long  prisms. 

2768    JUUm-qn-itifiti ,    l 'j,H1(1U..    can     only    be    obtained     in 

by  careful  adherence  to  certain  conditions.     According 

rger    and     Hooker    the    most  suitable  method   is  the 

19  grams  of  chromium  trioxide  arc  dissolved  in  \W  ce. 

■   m  id,  and  carefully  added  through  a  reflux  condenser  to 

arm  solution  of  10  grams  of  retene  in   35  ce.  of  acetic 

reaction  proceeding  quietly  without  evolution  of  carbon 

the  solution   is  then  boiled  until  it  lias  a  pure  green 

I    the   gas   evolution  has  ceased,      t  >u  cooling,  re tene- 

obtained  as  a  mass  of  long  orange-red  prisms,  having 

■■    lustre,  winch    arc    washed    with   .SO   per  rent,  alcohol. 

:  aining   in   the   mother  liquor  is  obtained  by 

^     off     the     acetic     acid      n 'crystallizing    from 

■  ■■■I  treating  with  sodium  carl ate  solution  and  ether 

acids  and   resinous  products.     About  till  per  cent,  of 
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crude  quinone  is  thus  obtained,  from  which  55  grams  of 
pure  compound  may  be  prepared. 

Retenequinone  melts  at  197 — 197°*5,  and  may  be 
sublimed   by    careful    heating.      10,000  parts  of  83  per 
alcohol  only  dissolve  1 — 2  parts  at  the  ordinary   tempei 
whilst  1,000  parts  of  95  per  cent,  alcohol  dissolve  1 — 5  parts  i 
0°'5,  and  22 — 23  parts  at  the  boiling-point.1   It  dissolves 
in  boiling  carbon  disulphide,  and  crystallizes  out  on  cooling  i 
woolly  needles,  and  is  soluble  in  hot  aniline,  separating  out 
addition  of  I  vol.  of  alcohol  in  reddish-yellow  satiny  plates. 

Sulphuric  acid  dissolves  retenequinone  with  a  green  coloutj 
On  addition  of  a  drop  of  aqueous  potash  to  its  alcoholic  solutk* 
and  warming,  a  fine  bordeaux-red  colouration  is  obtained,  whkk 
disappears  on  shaking ;  after  a  few  seconds,  or  still  better  <• 
warming,  the  colour  reappears  and  again  disappears  on  shaking; 
this  can  be  repeated  several  times,  the  colour  becoming 
continuously  fainter,  until  at  last  it  disappears  altogether.  Bj 
means  of  this  reaction,  which  is  characteristic  of  o-diketones,1 
traces  of  the  quinone  may  be  readily  detected. 

That  it  is  in  reality  an  o-diketone  is  proved  by  the  fact  that 
it  combines  directly  with  o-diamidobenzene  with  elimination  d 
water,  forming  retenequinoxaline,  which  will  be  described  in  a 
later  volume. 

Dihroinordencquinonc,  C18H14Br.>02,  is  obtained  by  abiding  a 

slight  excess  of  bromine  to  the  quinone,  stirring  well  during  the 

operation.     It  crystallizes  in  pale  orange-red  prisms,  melts  at 

250 — 252°,   is    sparingly   soluble    in    alcohol   and   acetic  acid, 

readily  in  chloroform.     Towards  alcoholic  potash  it  behaves  in 

a  similar  manner  to  the  quinone. 

.CO 
lit'teiu-quinonimide,  C]0H16<^  |  is  prepared   bv  allowing 

XC  :  NH, 
a  chloroform  solution  of  the  quinone  to  remain  with  alcoholic 

ammonia  for  several  days,  and  crystallizes  on  evaporating  the 

solution   in  golden   yellow  slender  prisms,    having   a   vitreous 

lustre.      It  melts   at    109 — 111°,   and  on    remaining  in  moist 

air,  or  on  treatment  with  dilute   acids    or    alkalis  is  resolved 

into  retenequinone  and  ammonia. 

X10 

Juiairqiriiioniv-iinc,  C1(JH16\   |  is  formed  bv  heating 

C=N.OH, 


Ekstmnd,  Annates  185,  75.  -  Bamberger,  Bcr.  18,  865,  1932. 


die  eolation  of  1  raol.  of  the.  quinone  with  an  aqueous 
of  2  mola  of  bydroxylamina  hydrochloride,  and  the 
>nt  quantity  of  sodium  carbonate  for  1  —  '2  days  at  30 — 40°, 
izes  from  alcohol  in  golden  yellow  needles  or  platen, 
t  128°-5,  and  though  scarcely  attacked  by  aqueous  hydro  - 
ciil,  is  readily  decomposed  by  the  alcoholic  solution, 
her  o-quinonoximes  it  gives  beautifully  coloured  lakes 
>n,  nickel,  and  cobalt ;  it  colours  iron  mordants 
o  strongly  as  phcnanthreneqtiiuone,  probably 
it  U  insoluble  iu  water.1 

reteuequinone  is    boiled   with  a   hydraziuesu  [phonic 

■  J  t  ■  ■  1 1  >  J .  naphthyl,  &c,  a  red  solution  is  obtaiued,  from 

.     toe    colouring   matter  separates  on   neutralization  and 

i  in  chloride.      The   azo-colours   thus  obtained 

■  ml  with  an  orange  to  blood-red  colour.2 

Uu-»jiii)i"/,  ClsHw(OH)j.      To  prepare  this  compound,  0'5 

retene  is  dissolved   in    60  cc.  of  alcohol,  mixed  with  a 

ated  aqueous   solution   of  sulphur   dioxide,   warmed    for 

al  hours  in  a  sealed  tube  at   60 — 70°,  then  filtered  into  a 

1  containing  no  air,  aud  water  free  from  air  added  ;  after 

hours  retenequiiiol  separates  in  silver-white  satiny  tablets. 

e  readily  pass  on  warming  or  remaining  in  the  air,  espe- 

into  the  quinone,  which  is  thus  obtained  in  Hat 

faj   vbicb  are  really  peeudomorphs.    If  the  quinol  be  placed 

r  water  so  that  the  air  only  comes  in  contact  with  it  slowly, 

lU.cni-lipiwii  quiuhydriiiu-    is   formed  ;  the  potassium   salt 

t  itii'i  i>  also  formed  when  the  quinone  is  boiled  with  zinc 

and  dilute  potash,  the  solution  filtered  into  boiling  caustic 

li.  iitul  the  whole  boiled  in  the  air.     It  forms  a  voluminous 

i    precipitate,  which  may  be  washed  with  hot  water,  and 

■  jjoea  a  surface  oxidation  in  the  air. 

■."'"■  t<r id,  (.)](,Hj,.(C02H;,,  is  formed  by   boiling 

Icoholic  solution  of  the  quinone  with  sodium  amalgam,  the 

red  colour  changing  to  brown.     The  alcohol  is  evaporated 

lie  residue  taken  up  with  water,  filtered   from  undissolved 

jus  matter,  cooled  in  a  freezing  mixture,  and  treated  with 

tchloric  acid.        It  is   thus  obtained   us  a   white  granular 

pitate,  which  forms  a  brown  sticky  resin  on  exposure  to  the 

i'  it    be    dissolved    in  ammonia  and  shaken  with  other,  a 


ski,  A'oum  EaTutvtritrlnuA,  5,  1210. 

■'■  it.  1889,  5M 
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slightly  yellow  solution  of  the  ammonium  salt  it  obtained. 
with  silver  nitrate  gives  a  precipitate  of  the  siiixf  sslt,CMH, 
(CO*Ag)s,  a  heavy  white  compound,  which  is  very  susceptible  t 
light.  The  barium  salt  is  a  heavy  crystalline,  lpuS>4 
soluble  precipitate. 

RettneglycoUK  add,  CiaHw.C(OH).COOH.  To  prepay  lii 
acid  the  quinone  is  dissolved  in  sulphuric  acid,  and  the  gw 
solution  poured  into  cold  water  with  constant  stirring,  wW 
precipitates  the  quinone  in  amorphous  flakes.  After  waalw! 
these  are  added  to  boiling  caustic  soda  solution  of  16  percent 
strength  : 

C.H..CO  GJSU        >0H 

P  H       |  |       +  NaOH  =  p  „       [         >C< 

^{JX^CO  l*g>QBS     M300N*. 

After  a  quarter  of  an  hour  the  quinone  has  gone  into  »>l«ti« 
with  separation  of  a  green  resin  ;  the  solution  is  first  neufcw 
ized  with  hydrochloric  acid, and  then  treated  with  an  ex**** 
the  latter  in  a  freezing  mixture.  Reteneglycollic  acid  »tlm 
obtained  as  a  granular  crystalline  product,  which  -pitrkl 
becomes  sticky  and  discoloured  in  the  air.  The  siittr  sal 
is  a  flocculent  precipitate,  very  susceptible  to  light;  the  thai* 
teristic  copper  salt  is  a  pale  green  precipitate,  almost  white  i; 
(bin  layers,  and  somewhat  soluble  in  boiling  water.  The  vie! 
of*  reteneglycollic  acid  amounts  only  to  about  (i  per  cent,  ul'  tli 
quinone. 

RtteHefittwew,  Ol7H15,  is  obtained  by  distilling  reteiiektW! 
with  zinc  dust,  or  heating  it  with  hydriodic  acid  and  pbo 
phorus  at  1.50° ;  it  crystallizes  from  alcohol  in  silver-whi' 
nacreous  plates,  melts  at  9b'"5 — 97°,  and  yields  a  vapour  havii 
the  a  p.  gr.  7"8.  On  addition  of  chromium  trioxide  to  its  seel 
acid  solution,  no  quinone  is  formed,  but  the  hydrocarbon 
almost  completely  oxidized.  It  unites  with  picric  acid,  forms 
a  compound  crystallizing  in  orange-red  lustrous  needles:  the 
are,  however,  too  unstable  for  analysis. 

l>UUn-iT(<:,irjliii>r':itf,    C^H^NO^,     is     formed     by 
nitric  acid  to  a  hot  acetic  acid  solution  of  retetiefluore 
crystallizes  m  straw-yellow  matted  needles,  which  are  9 
soluble  in  alcohol. 

Rctencjluorcnyl  alcohol,   C1SH10:CH.OH.  is   obtained  1 
action  of  sodium  amalgam,  or  of  zinc  and  hydrochloric  ft 
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alcoholic  solution  of  reteneketone,  and  crystallizes  on  evapo- 
rating the  alcoholic  solution  in  long  white  silky  needles,  melting 
.at  188—134°. 

Rttmeftuorenyl  acetate,  C16H16  :  CH.O.CO.CH3,  is  prepared  by 
foiling  the  alcohol  for  a  short  time  with  acetic  anhydride  and 
flodium  acetate,  and  forms  slender  white  silky  needles,  melting 
at  70—71°. 

Beteneketone,  C16H16.CO,  is  obtained  by  acting  with   dilute 

sulphuric  acid  and  potassium  dichromate  on  copper  retenegly- 

collate : 

C,H4N  /OH 


I        >C<  +  O  = 

CH3>C«H2' 


CS7>CaH//  ^COOH 


P  it       I        >CO  +  C02  +  H.O. 
CH3>0«n* 

It  is  also  formed  when  retenequinone  is  lieated  with  caustic 

baryta,  and  in  large  quantity  by  distilling  the  former  over  lead 

oxide : 

.CO 
ClflH1(/  I      +  PbO  =  ClflH16 :  CO  +  CO,  +  Pb. 
xCO 

Reteneketone  crystallizes  from  alcohol  in  flat  rhombic  sulphur- 
Jellow  tablets  with  a  vitreous  lustre,  which  melt  at  00°,  and  show 
*  golden-yellow  and  greenish-yellow  pleochroism. 

Hydroxyi8opro))yl(Hpheiiyle7wkct€mecarboa^ltc  arid  is  formed 
together  with  reteneketone  by  boiling  amorphous  retenequinone 
with  alkaline  potassium  permanganate  : 

C6H4CO 
OH3.     I         I      +  50  = 

nn  ^CflH0CO 

gg»>CH/ 

COOH.    I  *    4N>CO  +  CO,  +  HaO. 

\P  TT  /  " 

/ITT  /VAiXXo 

ggjXXOH)/ 


'6"2 


It  crystallizes  from  alcohol  in  lustrous  golden-yellow  plates 
rhich   become  red   on   heating,  and   melt  at  190°.     Furthe 


HI 


Tcctoquinonc,  t'MHMUs,  is  isomeric  with 
found  in  teak  wood  (Tcctona  grandis)  and  i: 
its  distillation.  It  crystallizes  from  alcob 
yellow  prisms,  melts  at  171°,  and  sublimes 
ordinary  temperature  in  rhombic  tablets.  It 
acid  with  a  yellow  colour,  and  is  reprecipital 
heated  with  absolute  alcohol  and  causti< 
crimson  solution,  which  on  addition  of  wate 
and  then  yellow  with  separation  of  the 
converts  it  at  100 — 140°  into  dibromi 
crystallizes  in  thin  orange-yellow  needles, 

1  Romania,  Jaiim.  Ciem.  Sec.  1887,  I-  868  ;  Free. 
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FLUORANTHENE   GROUP 

fig  Fluoranthtne,  CJBH10,  is  found  in  coal-tar,'  and  is 

J  with  tdry/,oneof the  constituentaof'Btuppfett"  (p.S 

prepared  from  the  fractions  of  coal-tar  boiling  higher 

d  soluble  in  benzene,  which  consist  mainly  of 
u  and  fluoranthene,  together  with  small  quantities  of 
jilhrene  aud  other  hydrocarbons.  To  separate  the  other 
rocarbons  the  mixture  is  fractionated  under  GUiiiin.  pressui 
inthene  boiling  then  at  250 — 251°,  andpyreneat  260°. 
hi,  S4ti — 250°,  is  dissolved  in  alcohol  and  mixed  l 
t  solution  of  picric  acid.  The  fluoranthene  picric  acid  is 
separated  by  repeated  crystallization  from  the  less  soluble 
ene  compound,  and  converted  into  the  hydrocarbon  by  the 
a  of  ammonia, 

uoraiitbene  is   sparingly    soluble   in  cold,  readily   in    i 
ml,  in  ether  and  acetic  acid,  and  crystallizes  from  a  con- 
Hated  alcoholic  solution  in  long  slender  needles,  and  from  a 
B  solution  in  lustrous  monosymmetric  tablets,  which  melt 
'lissolve  in  warm  concentrated  sulphuric  acid  with  a 
Its  vapour  has  the  sp.  gr.  ti'637. 
.    oxidation  it  is  converted  into  nuorauthenequini 
phenyleneketonecarboxylic  acid  (p.  4M2) ;  the  latter  on  fusion 
i  potash  yields  isodiphenic  acid,  and  on  distilling  with  zinc 
is  reduced  to  fluorene,  whilst  when  heated  with  lime  it 
my  len  eke  tone.  Hence  fluoranthene  stands  to  fluorene 
je  same   relation  as  phenanthrene  to  diphenyl,  for  whicL 
l  il  received  the  above  name  ;  its  constitution  i ; 
ii-  i"iirTili.il:i  : 


fiebhwd,  /;■-■-  10.  3141  :   -I' '■■",  193,  H2. 

■■It.  Ilrr.  10.  !02i!. 
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Flnora.nthtnc  picric  acid,  C15H,(,  +  C8H3(NOt)10.  cryst 
in  pale  reddish -yellow  lustrous  needles,  melts  at  1S2— 1 
sparingly  soluble  in  cold  alcohol,  and  decomposes  on  I 
with  water. 

Dihydrojtuoranfkene,  CUHM,  is  formed  when  fluorantl 
heated  with  phosphorus  and  hydriodic  acid  at  180°,  or  wl 
alkaline  sol  ut  ton  is  treated  lor  a  long  time  with  sodium  am 
It  crystallizes  from  alcohol  in  beautiful  needles,  nielts 
and  yields  with  picric  acid  a  sparingly  soluble  compound, 
crystallizes  in  yellow  or  red  needles,  and  melts  at  1S61. 

QcttihydroflttorantheiK',  C,5H18,  is  obtained  by  heatii 
hydrocarbon  with  phosphorus  and  hydriodic  acid  at  -50' 
a  liquid  boiling  at  311°,  and  combines  with  picric  acid,  i 
a  red  crystalline  compound,  which  is  easily  soluble  ai 
unstable.1 

2'rirhluruflvorurtikene,  C,eHTCl8J  was  obtained  byGoldsc 
by  acting  on  a  chloroform  solution  of  fluoranthene  with  c 
gas.  It  forms  small  white  needles,  which  do  not  melt  a 
are  almost  insoluble  in  ether,  very  sparingly  soluble  iu  ; 
and  somewhat  more  readily  in  benzeue. 

Dilmvwjtuoranlhcne,  CuH8BTit  is  formed  by  adding! 
to  a  solution  of  fluoranthene  in  carbon  disulphide,  and  ays 
in  yellowish-green  lustrous  needles,  which  melt  at  204 
and  are  very  sparingly  soluble  in  alcohol  and  ether  (Fit 
Gebhard). 

Trihrtriimfhi'iranthoie,  Cl&HTBr3,  was  prepared  by  Goldst 
together  with  the  foregoing  compound  by  the  action  of  1 
on  an  acetic  acid  solution  of  the  hydrocarbon.  It  for 
needles,  which  do  not  melt  at  345°,  anil  are  hardly  disBO 
any  of  the  usual  solvents. 

Trimtro/hiorftiitkem;  0,iH7{NO2)3,  is  formed  by  the  a 
fuming  nitric  acid  on  the  hydrocarbon,  and  crystaJUa 
hot  nitric  acid  in  lustrous  yellow  needles,  which  do  Dot 

'•  GolrtsclimMl.  ,lf<m.tl>lt.  1,  22\. 


FLUORANTHENECARBOXYLIC  ACID  525- 

',  and  are  also  very  sparingly  soluble  in  the  common  solvents 
tig  and  Gebhard). 

^luorantheiicdis^dphonic  acid,  C15Hg(S03H)2,  is  prepared  by 
tning  fluoranthene  with  concentrated  sulphuric  acid,  and  is 
x>wnish-yellow  syrup  which  undergoes  decomposition  at  100°. 
i  barium  salt,  2C16Hg(S03)2Ba  +  5H20,  is  very  soluble  in 
«r,  and  separates  on  evaporation  in  crystalline  crusts  (Gold- 
miedt). 

nuorantheneguinone,  C15H802.  Goldschmiedt  obtained  this 
lpound  by  mixing  acetic  acid  solutions  of  fluoranthene  and 
omium  trioxide,1  whilst  Fittig  and  Gebhard  found  that  in 
i  case  and  also  if  dilute  sulphuric  acid  and  potassium 
iromate  are  employed,  m-diphenyleneketonecarboxylic  acid 
he  chief  product ;  this  may  be  removed  by  treatment  with 
ium  carbonate  solution,  and  the  residue  on  recrystallizing 
n  alcohol  yields  the  compound  of  fluoranthenequinone  and 
tranthene  described  below.  The  former  may  be  dissolved  out 
i  solution  of  sodium  bisulphite,  and  the  extract  acidified  with 
Irochloric  acid  ;  the  corresponding  quinol  is  first  formed,  but 
ckly  oxidizes,  reforming  the  quinone  (Fittig  and  Liepmann). 
Iluoranthenequinone  crystallizes  from  alcohol  in  small  red 
dies,  melting  at  188°,  and  combines  with  fluoranthene  to 
n  the  compound,  C15H802  4-  2C15H10,  which  separates  from 
>hol  in  very  lustrous  ruby-red  flat  needles,  and  melts  at  102.° 
the  quinone  be  heated  with  soda-lime  diphenyl  is  formed, 
ereas  it  is  completely  oxidized  by  boiling  with  dilute  sulphuric 
d  and  potassium  dichromate ;  hence,  in  the  oxidation  of 
oranthene,  the  formation  of  the  quinone  does  not  precede 
it  of  diphenyleneketonedicarboxylic  acid,  but  both  are  formed 
aultaneously. 

Fluoranthenecarboxylic  acid,  C15Hft.C02H,  was  obtained  by 
Idschmiedt  in  place  of  the  dicarboxylic  acid,  by  heating 
bassium  fluoranthenedisulphonate  with  potassium  cyanide, 
1  fusing  the  distillate  with  caustic  potash.  It  crystallizes 
m  hot  alcohol  in  yellowish-white  flakes,  melts  at  165c,  and  on 
iting  with  lime  yields  carbon  dioxide  and  fluoranthene.2 

1  Ber.  10,  2022.  ■  Momtsh.  1,  221. 
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2770  fj-Pht-iiyhutyhthrifcnt-;  C10H^CeHs,  is  formed  tog 
with  diphenyl  and /3-rlinaphthyi  when  the  vapour  of  equal 
erf  bromobenzene  and  naphthalene  is  passed  through  a  n* 
tube  filled  with  pumice  stone.1  It  is  also  obtained  by  m 
80  grams  of  sulphuric  acid  with  34  grams  of  water,  and  poi 
at  once  into  a  solution  of  5  grams  of  styrolene  alcohol  1 
grains  of  water : 


<w 


OH 

OH 

-0H- 

-CH, 

CH,- 

-CH" 

OH 

OH 

,CH=CH 
/1H,    =   C„H/  I  +41 

xCH=zC.CcHs 


The  mixture  is  boiled,  well  shaken  for-  a  few  minutes,  aud 
poured  into  water,-  phenylacetaldeliyde  being-formed  i 
intermediate  product  in  the  reaction.  It  may  also  be  pre] 
by  heating  a-phenyllacticacid  with  dilute  sulphuric  acid  at: 

yS-Phenyl naphthalene  crystallizes  from  alcohol  in  los 
plates  with  a  bluish  fluorescence,  melts  at  101 — 10T5° 
boils  at  345 — 346°.  Its  vapour,  the  odour  of  which  reset 
that  of  orauges,  has  the  sp.  gr.  7'1.  It  is  oxidized  by  sulp 
aeid  and  potassium  dichromate  to  benzoic  acid,  whilst  pot* 
permanganate  yields  in  addition  some  phthalic  acid  ( 
and  Breuer). 

1  V.  Smith,  Btr.  12,  2049  ;  Froe.  (.'Arm.  Son.  1889,  W  ;  Smith  audi 
Sown.  Chan.  Sac  1881,  L  540. 
;  Zincke  and  Breuer,  Annotni,  228,  ~:1  ;  Zinokc,  Ana-iltn,  240,  1; 
'  Erlennieyer,  Btr.  13,  306  ;  Miller  and  Rohde,  Btr.  23,  1078. 


rHENYLHVUBOXVNAl'HTHOQUINONE 

apkthoqmnont,  r.ll..l '^.H.O.,.  is  prepared  b 
Cg  ,i  solution  of  '■'•  parts  of  chromium  trioxida  in  ID  part. 
letio  acid  to  »  solution  of  1  part  of  phenyluaphthalene  i 
irts  of  warm  acetic  acid,  anil  after  the  first,  violence  of  th 
ion    is   over,  boiling  till  the  oxidation  is  complete. 

Luct  it  must  be  recrystallized  from  alcohol,  witl 
ire  to  daylight. 
teuylnapbtboquinone  crystallizes  in  lustrous  golden-yello* 
melts  at  109 — lid",  and  is  fairly  soluble  in  alcoho 
■  I  benzene,  more  sparingly  in  light  petroleum.  In  th 
lition  it  is  stable  toward*  light,  but  in  solution  it.  i 
:  into  two  polymeric  modifications,  which  form 
ie   precipitate,  am!    may  he   separated    hy   means  of  hi 

.  polyqiiiiiunc  '  i'[-ystalli/,es  from  hot  acetic  acid, 
i  it  is  sparingly  soluble,  in  small  yellow  rhombic  tablets 
■I  229s,  and  carbonizes  when  more  strongly  treated. 
SThitc  polyquinone  "  forms  small  plates,  which  are  insolubl 
i6  ordinary  solvents,  melt  at  207 — 207°*5,  and  at  highe 
is  pjivc  a  sublimate  of  phenyl  naphthoquinone  (Zinck 
Breuer), 

.  hckotjuinol,  ' ',  il,.<YPl[.(OH}„,is  obtained  by  warm- 
in-  with  a  solution  of  stannous  chloride  or  hydriodic 
and  crystallizes  in  colourless  needles  or  plates,  which  melt 
and  quickly   undergo  oxidation  in   moist  air.     Its 
■  J  ',,  H  .el  i.i  'i  l.<  il..).„   forms  nodular  aggregates  • 
ler  yellow  needles,  and  melts  at  151*5 — 152c,5. 
if/t!/ht'i,i/)!h''ijr'iiih/ii/rone,Gl<iH.l(l(OJt)s+CltSuOv  is  furmeci 
BO  with  the  quinol  by  heatiug  the  quinone  with  aqueous 
acid  :it  120°;  it  crystallizes  from  a  mixture  of  benzene 
;bt  petroleum  in  thick  opaque  needles  with  a  steel-blnt 
which  melt  at  132— 133°,  and  readily  undergo  oxidatioi 
n  ■  solution,  reforming  the  quinone. 

aphikoquinom,   CBHs.C1()H((OH)Oj,  is  formed 

her  with  the  corresponding  quinol  by  heating  the  quinone 

dilute  caustic  soda,  and  is  precipitated  from  the  deep  red 

"■hluriu  acid  in  reddish-yellow  flakes  or  slender 

las.    It  crystallizes  from  hot  alcohol  iu  lustrous  golden- 

oi  needles,  showing  a  faint  dichroism,  melts  at 

i — 1M*'&,    and    sublimes  with  difficulty  and  simultaneous 

.     nnanganate  solution  oxidizes 

btuutoic  and  phtbalic  acids;  in  alkaline  solution    however, 


The  quinone  and  hydroxyquinone  must 
following  constitutional  formulae : 


<VT1< 


,CO— CH 
X?0— C.CaH6 


C8H(< 


N 


The  alkaline  salts  of  the  hydroxyquinon 
colour,  and  are  readily  soluble  in  water  and 
in  concentrated  alkalis.  The  barium  salt  (C,, 
from  dilute  alcohol  in  small  brown  needle 
black,  crystals.  The  acetate,  C^H^O.CO.Cf 
trans  pare  nt  yellow  tablets,  melting  at  11 
fawMtfc.  C„Ht(O.CO.CBHa)Of,  in  large  yell 
prisms  resembling  gypsum. 

Ph enyllrih ydroxynaphi-halene ,  C„H6.C  ,0H4(  < 
heating  the  hydroxyquinone  with  hydriodic  s 
in  long  white  needles,  which  melt  at  72- 
undergo  oxidation  in  presence  of  water  or  all 

Phenyhiaphikohydroxn/quinhy<i,ro7ie,CltH^(() 
is  prepared  by  heating  the  hydroxyquinone  n 
at  120 — 130°,  and  forms  thick  plates  or  a 
blue  lustre,  which  melt  at  154—155°. 


h-NAPHTHYLEXEPHENYLEXE  OXIDE 

• .  '  !eH,.C10H4{NHC6Hg)Oi,  forms 
or  plates,  and  melts  at  158 — 158*"5. 
quinone   forma  similar  compounds  with   the  toluidines 
•naphthylainine.    and    corresponds  therefore   exactly  to 
AeqmiKme  fZincke). 

t^fatAay^icmidonqphtkalene,  CwHs.C,0H((OCaH6). 
■  d  l>y  the  action  of  stannous  chloride  and  hydro- 
acid  on  an  alcoholic  solution  of  the  ethyl  ether  of  ben- 
>-j9-naphthol  (p.  257).  The  hydr.ichloridi-  crystallizes  in 
eedles,  and  the  normal  mtphatt  is  very  sparingly  soluble  in 
Alkalis  precipitate  the  base  in  white  flakes,  which  melt 
and  readily  darken  in  the  moist  condition ;  it  dissolves 
ihol  with  a  greenish -blue,  and  in  ether  with  a  violet 
Nitrous  acid  converts  it  into  the  tetrazo-eom- 
vrhich  yields  pure  blue  colouring  matters  with  naphthol- 
lic  acids.1 

a-Naphthykiuphcnylme  oxide,  Ci(iH10O,  is  obtained   by 
;  equal  parts  of  phenol  and  a-naphtiuil  with  four  parts  of 


CeHs.OH 


C.H, 


+  PbO  =  f*"4  \o  +  2H.0  . 


Pb. 


taliizes  from  benzene  in  yellowish  needles,  sparingly  soluble 
hoi  and  acetic  acid,  melts  at  178°,  sublimes  at  280°,  and 
re  360°.  It  is  not  reduced  by  heating  with  zinc  dust. 
acid  it  forms  the  compound  C10H10O  +  2C0HS 
O,  which  crystallizes  from  benzene  in  dark  red  needles  or 
melts  at  165°,  and  is  decomposed  by  alcohol. 
fdrmaphthyUnepkrnylenc  oxide,  Cll}H6ClsO,  is  prepared  by 
sphorus  pentachloride  orchlorine  on  the  oxide, 
ratallizes  from  benzene  in  needles  melting  at  245°. 

■  ■■  H'     03  ■"'■ ,     '  ',,  ll.BrjO,    crystallizes 

white  needles,  and  melts  at  2S+°. 

tatnmaphtiii"'-  dc,  O10H6(NO,j3O,  is  obtained 

with  difficulty  from  toluene,  and  melts  at  235". 

aphlbyfr""/-  ide,  C1BHgOs,  is  formed  by 

chromium  trioxide  to  an  acetic  acid  solution  of  the  oxide. 


■■■..  20,  sm. 


O.H.. 


1.H,— CO— CH 

CO— CH. 


^•Naphihykncphenyleru  oxide  is  obtaii 
phenol  and  lead  oxide,  and  separates  on  ac 
toluene  solution  in  yellow  plates,  which 
slightly  soluble  in  alcohol  and  ether,  and  a 
in  acetic  acid.  Its  solutions  according  - 
show  a  strong  violet  to  blue  fluoresce 
sulphuric  acid  with  a  pink  colour,  which 
blue  ;  on  dilution  with  water  the  solution 
fluorescence.1 

fi-NapMhyteneguinonephenylene  (wide,  C 
by  Graebe  and  Knecht  by  the  oxidatio: 
carbazole,  and  crystallizes  from  benzei 
prisms,  which  dissolve  in  alkalis  with  a 
heated  with  zinc  dust  yield  the  previous  c 

Napkthylphenylcarbazole  is  a  const ituen 
in  which  it  was  discovered  by  Brunck  ;  i 
the  vapour   of   phenyl-yS-naphthylannne 


NAPHTHOQUINONEHIKNYLCARBAZOLE 

-yellow  impurity  which  is  even  more  difficult  to  remove 
a  the  case  of  chrysene.     It  ia  however  destroyed  by  fusion 
ish,  or  by  preparing  the  acetyl  derivative  and  reconvert- 
1 1  ter  into  the  carbazole. 
1 1  .rms  colourless  plates,  which  are  almost  insoluble 
alcohol,  benzene,  and  toluene ;  at  the  boiling-point  100  parts 
Icoho!  dissolve  0'25  parts,  and  100  parts  of  toluene  0-3  parts.1 
nly  dissolves  slightly  in   boiling  acetic  acid,  but  readily  in 
aniline,  the  solution  showing  a  blue  fluorescence.     It  melts 
tnd   boils  above  436°,  yielding  a  vapour  having  the 
.  7'42.     It  combines  with  picric  acid,  forming  an  unstabl 
ound. 

'.phthykarlmzole,   C1UH10:  N.CO.CHs,   is  prepared    by 
the   carbazole   with   acetic    auhydride   at   220 — 240", 
crystallizes  from  alcohol  in  flat  prisms,  which  melt  at  121' 
dissolve  readily  in  ether,  benzene,  and  hot  alcohol  with 
Buorescence. 

wpktkylmrhazole,  CieH]0  :  N.NO.  is  formed  by  pouring 
and  50  per  cent,  acetic  acid  on  to  the  carbazole  and  adding 
u    nitrite.     After   some    days    the   ethereal    solutio 
id,  the  nitro so-compound  being  then  deposited  in 

which  melt  at  240°  and  dissolve  in   sulphuric 
1,  forming  a  beautiful  violet  solution. 

itfhazohnc,  C18HlftN,  is  prepared  by  heating 
carbazole  with  phosphorus  and  hydriodic  acid  at  200 — !" " " " 
^tallizes  from  alcohol  in  needles,  and  forms  salts  which  are 
tompoeed  by  boiling  water. 

tqv.inonephtnykarbazoh,  C19HnN02,  is  formed  together 
phthalic  acid  and  the  above  £-iiaphthoquinonephenylene 
flu;  oxidation  of  the  carbazole  with  dilute  sulphuric 
ukI  potassium  permanganate,  and  may  be  readily  obtained 
Its  it  is  insoluble  in  sodium  carbonate  solution.  It  crys- 
63  from  acetic  acid  in  reddish -yellow  needles,  melts  at 
and  sublimes  iu  red  needles.  It  forms  a  beautiful  reddish- 
;  solution  iu  sulphuric  acid,  and  on  heating  with  zinc  dust 
ms  the  carbazole ;  with  potassium  permanganate  it 
«d  to  phthalic  acid." 
ese  Bompounda  have  the  following  constitution  ; 


■  BnbU,  Str.  12,  l»7«. 

*  Grwhp  anil  Kiiecht,  Annolat,  202,  1 
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3772  Pkenyldihydronapktkalcne  or  Atronol,  CiaHu,  is  fon 
by  the  dry  distillation  of  a-isatropic  acid  (Part  V.,  p.  23*) : 

CO,H  CfiHs 

CeHsv  I  I 

>C CH„  .CH — CH 

C6H.<  I        =  CeH,<  ||      +CO.  +  CO  +  E 

XCH— CHS  VCH2— CH 

I 
C02H 


It  is  a  transparent,  somewhat  thick  liquid,  which  has  a  i 
pleasant  odour  and  boils  at  325—326° ;  at  —18"  it  forms  a' 
viscous  mass  without  crystallizing,  and  is  oxidized  by  din 
acid  to  K-benzoylbenzoic  acid,  C„H5.CO.C0H4,COSH. 
Atronohulphonic  acid,  C16H1S.S03H,  is   obtained 
warming  atronol  with  sulphuric  acid,  and  crystallizes 
less  very  soluble  needles.     The  Inrium  salt,  (C^H^S 
so  little  soluble  in  cold  water  that  even  a  dilute  solul 
acid  is  precipitated  by  barium  chloride ;  it  crystallise*  i 
boiling  solution  on  cooling  in  silvery  plates. 


aeitl,    C^Hj^.COjH,    is    formed     in    small    quantity 
.l]..-t   with   atranol,  aui.l  crystallizes  from  alcohol  in  thick 
parrot   prisms,  melting  at   164°.     Tb 

a   f  611,0,    is     obtained    on    addition    of 

a  solution    of  the  ammonium  salt,  as. a 

ulent  precipitate,  which  quickly  changes  to  needles.     Thea 

;lj  soluble  in    hot  water,  and  crystallize  out  on  cool- 

:   :'i   lustrous  needles,  which  on  filtering  and  drying  form  i 

i  resembling  silver  foil.     The  barium,  salt,  (C1BHlsCOs)jF 

1,0,  is  very  similar  to  the  calcium  salt,  but  dissolves  much 

e  readily  in  boiling  water. 

atronir  ariit.  G,6H1!(.COjH,   is  obtained  by  warming  a- 

ropic  acid  with  sulphuric  acid,  and  is  scarcely  soluble  i 
:,  but  readily  in  alcohol.  Its  solution  in  a  warm  mixture  of 
I  volumes  of  alcohol  and  water,  even  when  very  dilute, 
I  on  cooling  a  magma  of  nacreous  plates,  which  melt  at 
—157*.  and  split  up  when  more  strongly  heated  into  carbon 
■■A  atronol.  The  calcium  salt,  <<  !|BHu,COj),Ca,  is 
tained  as  a  voluminous  precipitate  on  addition  of  calcium 
J  to  a  solution  of  the  ammonium  salt.  When  warmed  this 
i  so  much  that  the  whole  resembles  a  mass  of  silica- 
:  on  heating  with  more  water  to  the  boiling-point,  it 
i»les  as  a  powder  which  is  scarcely  soluble  in  both  cold  and 
t  water.  The  barium  salt,  (ClflHls.COs),Ba  +  6H20,  is  an 
rplums  glutinous  precipitate,  which  crystallizes  from  hinting 
r  in  small  thick  prisms. 

('    acid,  ClflHu.SOsH,  is  formed    by  heat- 

Mtropic  acid  or  isatronic  acid  with  sulphuric  acid  at  90*. 

iusoluble   in   water,  and  crystallizes  from   dilute   acetic 

I  in  large  colourless  transparent   prisms,  which  decompose 

e  £0t)°.  but  are   unaffected    by  water  and  hydrochloric  acid 

;t-    solution   in    aqueous  sodium  carbonate    shows  a 

rtic  and  remarkable  behaviour  towards    light ;  if  kept 

*  dark  the  liquid  remains  quite  clear  even  after  several 

■nths,  but  on  exposure  to  light,  becomes  turbid,  and  in  direct 

;hl   quickly  yields    a   thick    while   precipitate  of  titn.iv.iu 

CyHu-SOjNa  =  C^H^SO,  +  NaOH. 

I    crystallizes   from    alcohol    in   smal 
i,  melting  at  193  .' 

1  Pittig,  Atatatm,  206,  «■ 
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I\tm^dimiik^lUtrakydronaphthalene  or  Mcthrond,  CgHj 
was  prepared  by  Erdmann  by  tbe  continued  boiling  of  phenyl 
methaciylic  acid  with  a  mixture  of  two  parts  of  sulphuric  ad 
and  three  parts  of  water : 

CeHs 
I 

yCHj  /CH — CH.CH3 

XMJCR.O(  =  CfiX  I  +2C0f 

MX)^  XJH,— CRCH, 

It  is  a  yellow,  oily,  aromatic-smelling  liquid,  which  boils  it 
32* — 323s,  and  is  oxidized  by  chromic  acid  to  o-benzoylbenxoie 
acid ;  acetic  acid,  benzoic  acid,  and  anthraquinone  are  formed  11 
by-pioductSL1 

P&Hdophenanthmu,  CieH15,  is  isomeric  with  the  phenyl- 
naphthalenes,  bat  its  constitution  is  unknown.  It  occurs  n 
crude  anthracene,  from  which  it  is  obtained  by  repeated  extrac- 
tion with  ethyl  acetate,  distilling  off  the  latter,  and  warming  the 
residue  with  alcohol  at  40°.  After  cooling,  the  insoluble  portico, 
is  filtered  off  and  treated  with  a  quantity  of  benzene  insufficient 
for  complete  solution,  and  a  saturated  benzene  solution  of  picric 
acid  added.  The  picric  acid  compound  is  allowed  to  crystallue 
out  in  fractions,  the  first  portion  decomposed  by  ammonia,  and  1 
the  separated  hydrocarbon  recrystallized  from  alcohol  It  is 
then  again  dissolved  in  alcohol  and  treated  with  a  cold  saturated 
alcoholic  solution  of  picric  acid ;  the  compound  thus  obtained 
yields  pure  pseudophenanthrene,  which  crystallizes  in  large 
lustrous  plates  and  melts  at  115°,  whilst  its  picric  acid  cvmjmnd 
forms  pale  red  needles  and  melts  at  147°.  When  treated  with 
chromium  trioxide  in  acetic  acid  it  yields  a  yellow  quinone.  which 
melts  at  170s.  and  sublimes  with  great  difficulty.2 

1  Enimaiin,  Annalcn,  227,  247. 
-  Zeidler,  Annalen,  191,  285. 
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CHRYSENE  GROUP. 

P3  Chrysene,  CjgH^  This  name  was  given  by  Laurent  on 
nt  of  its  yellow  colour  to  a  hydrocarbon  found  in  the  last 
ons  obtained  in  the  distillation  of  the  tar  from  coal  or  fat.1 
same  compound  in  a  more  or  less  pure  condition  had 
ently  been  observed  previously;  thus  Vogel  in  1805 
3d  that  amber  yields  on  distillation  a  "  volatile-amber 
"  which,  as  Pelletier  and  Walter  found,  contained  a  hydro- 
n  2  undoubtedly  identical  with  chrysene.  By  passing  the 
it  of  coal-tar  through  a  red-hot  tube,  Kidd  obtained 
tier  with  naphthalene  and  other  products  a  "  yellow  meal," 
i  certainly  contained  chrysene.3  It  is  also  obtained  by  the 
;  distillation  of  coal-tar,  as  was  shown  by  Galletly  (who  was 
rst  to  characterize  the  hydrocarbon  with  any  exactitude),4 
ccurs  in  fir- wood  tar 5  and  in  lignite-tar.6 
lebe  and  Bungener  obtained  it  synthetically  by  passing 
apour  of  phenylnaphthylethane  through  a  red-hot  tube : 7 

+  2H2. 


1=11 
OiQxiy.Oxij  OjQxig — Oxi 


also  formed  when  the  vapours  of  coumaron  (Part  V., 
1)  and  naphthalene  are  passed  through  a  tube  heated  to 
edness : 8 

,n.  Chim.  Phys.  II.  66,  163  ;  G.  Williams,  Jahresb.  1855,  633. 

nalen,  48,  345. 

U.    Trans.   1821,   309  ;  Mansfield,   Quart.  Journ.   Chem.    Soe.    1,   248  ; 

'$  Handb.  Org.  Chem.  4,  473  ;  Liebermann,  Annalen,  158,  299  ;  Schmidt, 

7hem.  II.  9,  270. 

iresb.  1865,  532.  *  Berthelot,  Jahresb.  1867,  599. 

'.  12,  1078.  7  Ader,  Ber.  12,  1889. 

imer  and  Spilker,  Ber.  23  84. 


place  to  Liebermann,  who  obtained  it  from  the  m: 
by  Graebe  for  the  preparation  of  pyrene  (p.  J 
stance  remaining  after  repeated  extraction  wit 
phide  was  crystallized  from  coal-tar  xylene,  and  ' 
lustrous  yellow  scales  or  plates.  The  colour,  he 
a  minute  quantity  of  an  impurity,  which  is  desti 
with  alcohol  and  a  little  nitric  acid. 

Schmidt  isolated  chrysene  from  crude  anthrt 
the  latter  with  alcohol  and  nitric  acid,  which  ca 
tion  of  the  compound  of  chrysene  and  diniti 
described  below ;  this  was  then  decomposed  by 
chloric  acid,  and  the  chrysene  r  eery  stall  ized  iron 

It  is  sparingly  soluble  in  cold  ether,  carboi 
acetic  acid,  and  crystallizes  from  boiling  benzen 
in  scales  or  small  rhombic  tablets,  which  lit 
show  a  reddish -violet  fluorescence.  According 
parts  of  absolute  alcohol  dissolve  0"097  parts  of 
and  0'17  parts  at  the  boiling-point,  whilst  100 
dissolve  024  parts  at  18°,  and  5'39  parts  at  th 
Chrysene  melts  at  250°,  sublimes  at  a  lower 
loose  aggregates  of  lustrous  plates,  and  boils 
yielding  a  vapour  of  the  sp.  gr.  7"95.*  Wnen  { 
with  antimony  pentachloride  to  860"  it  yie 
methane,  hexchlorethane,  and  hexchlorobenzeD* 

Ckritsenc  vicrie  acid.  C.  JL.  +  CJLfNOAO. 
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We  in  boiling   alcohol,  ether,  and   benzene;  it  dissolves 

;whftt  more  readily  in  acetic  acid.     Oxidizing  or  reducing 

rt  it  into  its  constituents,  which  may  then  undergo 

nation  according  to  the  nature  of  the  agent.     When 

fully  heated  it  sublimes  in  beautiful  red  needles,  but  deoMtt- 

B    into    chrysene   and    dinitroanthmqitinone    on    repeated 

.  at  a  high  temperature. 

1  ,SHM,  is  formed  together  with  the 

compound    by  heating    1    part    of   chrysene    with     1 

irpbous  phosphorus   and   5  parts  of  hydriodic  acid 

gr.  l'T)  at  250—200°  for  sixteen  hours,  and  ia  a  thick,  oily, 

itly  fluorescent  liquid,  which  boils  at  about.  3(in  '. 

C^H^,  crystallines  from  alcohol  in  snow- 
's, melts  at  115",  boils  at  353°,  and  is  not  attacked 
..  bromine  or  concentrated  nitric  acid.     On  boiling 

-.■In- ium  trioxide  in  acetic  acid  solution  it  does  not  yield 

soqiiinone,  but  undergoes  complete  oxidation.  It  may  be 
■  r  pumice-stone  at  a  moderate  red  heat  without 
m  position,  but  is  converted  for  the  most  part  iuto  chrysene 
ed-hot  zinc  dust.  Hekkaidecahydrochrysene  behaves  in  a 
similar  manner.1 

<  \.II[(,U1...    is    formed    by    passing    chlorine 

chrysene  at  100  .  and  crystallizes  from  benzene  in  del  irate 

.  melts  at  2G7°,  and  on  more  strongly  heating  sub- 

■  i j t it'iil   needles.     It  is   scarcely  soluble  in  boding 

ther  (Schmidt). 

(  'HH0CL,,    is    obtained    by    the    action    of 

'•lirysene  at   160 — 170°.     The  only  liquid  in   which 

■asolves  to  any  extent  is  benzene;   from   this  solution   it 

slender  needles,  melting  above  300°. 

drromochrysene,  OlsH]0Bi.,.  is  prepared  by  treating  a  carbon 

solution  of  chrysene  with  bromine,  and  crystallizes 

istrons  white  needles,  which   melt  at  273°.  and  dissolve  only 

It   sublimes  without   decomposition  in  beautiful 

rted  by  alcoholic  potash  at  170 — 180°  into 

S'lH-   the  alcohol  probably  undergoing  oxidation. 

■  ■    '     .'(iiCNOj),  is  readily  obtained  by  triturating 
rroms  of  chrysene  with  100  grams  of  acetic  acid,  adding 

Ii  of  nitric  acid  of  sp.  gr.  l'41a,  and  warming  for  several 
:  bath.     It  is  sparingly  soluble  in  acetic  acid 


ml  Spiegi  I,  !■■•-.  22,  145. 


and  benzene,  and  crystallizes  from  the  latter  in  yellow  stellate 
groups  of  prisms,  whilst  from  nitrobenzene,  in  which  it  readily   ... 
dissolves,   it  separates    in    beautiful    rod   crystals  resembling 
potassium  dicbromate,  which  melt  at  205"5,  and  sublime  in 
needles.1 

JKnUnehrt/sene,  C,gH10(NOJ).!,  is  formed  by  warning  th* 
hydrocarbon  for  a  long  time  with  nitric  acid  of  sp.  gr.  1*3.  Ttit 
reddish-yellow  powder  thus  formed  contains  also  the  nitro-  »mi 
tetranitro-derivativcs,  ami  was  described  by  Laurent  as  ".Virtiti 
de  ckrystnasc"  CjjH^O  +  N„Or     On  heating  it,  the  tetnuiilw 

inpound  decomposes,  whilst  the  nitro-  and  dinitro-tomjioaniii 
sublime,  and  are  separated  by  means  of  benzene,  in  which  the 
latter  is  very  slightly  soluble.  Dinitrochrysene  ctjstaUuvM 
acetic  acid,  in  which  it  also  dissolves  but  sparingly,  hi  slecdff 
yellow  needles,  melting  above  300°. 

TetranitrocJtrysF-ne,  ClsHB(NOs),,  is  formed  by  the  acl.ifln  ^ 
fuming  nitric  acid  on  chryseno  (Liebermann),  or  by  hentiug 
the  foregoing  compound  with  concentrated  acid  (Schmidt),  sal 
crystallizes  from  acetic  acid  in  yellow  needles,  which  do  iwt 
melt  at  300°.  and  on  further  heating  explode  somewhat 
violently. 

TrU'romni/inifi-fHlirmiii,  O^rLBr.^NOj).,,  was  prepared  by 
Adler  by  the  action  of  bromine  on  the  foregoing  compound 
it  crystallizes  from  alcohol  in  red  needles,  and  is  sparingly  stable 
in  ether  and  benzene. 

Amvtockrystne,  01SHH.NH1,,  was  obtained  by  Abegg  by  best- 
ing nitrochrysene  with  hydriodic  acid  and  phosphorus.  It " 
also  formed  when  10  grams  of  nitrochrysene  are  dissolve!  i» 
boiling  acetic  acid,  7  grams  of  granulated  tin  added,  and  uV» 
hydrochloric  acid  drop  by  drop  till  the  solution  is  colourlea 
The  stannochloridc  then  separates  out,  and  is  decomposed  * 
boiling  with  dilute  caustic  soda,  the  liberated  base  dissolved 
alcohol  and  mixed  with  hydrochloric  acid,  which  yields  tl* 
hydrochloride  in  the  pure  condition. 

Amidochryseue  is  obtained  from  its  salts  a.s  a  white  crysuttiM 
powder,  which   is  insoluble  in  water,  but  dissolves  readily 
alcohol,  benzene,  and  especially  in  chloroform,  with   a  bluisb- 
violet  fluorescence.     The  solutions  very  readily  become  brtl 
and   the   recrystallized    base    has   therefore    generally  a  *fi^* 

1  Schmidt,  loc.  dO.  ,■  Abegg,  Iter. 


tinge.     It  melts  at    199°,   arid    gives    w 
»uesulphonie  acid  a  raspberry-red  colouring  matter,  whfc 
olves  in  dilute  alcohol  with  a  beautiful  blue  fluorescence. 
e  hydrochloride  and  sulphate-  are  almost  insoluble  in  V 

i.  but    the   latter  dissolves   readily    in    concentrated 

>huric  acid  (Bamberger  and  Burgdorf). 

P74  Ghiysoquinoru,  C,sH,0Oj,  is  best   prepared  by  mixing 

•ely  aggregated  crystallized  chrysene  with  acetic  acid,  and 

ttle  chromium  tri oxide.  After  the  first  reaction  is  over 

■  mixture  is  heated  to  boiling;   as  Boon   as  the   liquid  has 

"  Jly  cooled    more    chromium  tri  oxide-    is   added,   and   the 

I  repeated  till  3  parts  of  chromium  trioxide  have  been 

i  for  every  2  jjart.s  of  chrysene  ;  the  boiling  solution  is  then 

i,  and  the  filtrate  precipitated  with  water.    The  precipitate 

ashed  with  boiling  water,  and  dissolved  in  sulphuric  acid  to 

altered  chrysene;  water  is  again  added  to  the  solution, 

d  the  precipitate  repeatedly  crystallized  from  boiling  benzene 

leliermann).     It  forms  beautiful  reddish-yellow  needles,  melts 

°,  and  sublimes  iu  splendid  red  needles  (Schmidt).     Cold 

:    sulphuric  acid  dissolves  it,  forming  a  cornrlower- 

:  solution,  the  colour  of    which    is  so  intense  that  an  un- 

ighabie  particle  of  chrysenequinone  may  be  thus  recognized. 

n  addition  of  water  the  quinone  separates  out,  and  the  solution 

■   iv   decolourized.     Its   hot   alcoholic  solution   gives 

n  a  drop  of  caustic  potash  the  dark-red  colouration  character- 

k.-tones,  which  disappears  on  shaking.1     On  heating 

"1  zinc  dust  it  is  reduced  to  chrysene.  and  with   potassium 

e  it  yields  phthalic  acid,  which  is  also  formed   in 

B  preparation  of  the  quinone. 

>quiuone  also  dissolves  in  a  warm  solution  of  acid 
imn  bisulphite,  and  if  the  solution  is  sufficiently  concentrated, 
wrless    crystals    separate   out,   which    are    decomposed    by 


Chnfswjuiunl,  C]SHlu(OH).j.     Liebermann  prepared  this  < 

d  by  boiling  the  quinone  with  caustic  potash  and  zinc  dust, 
1  Graebe  obtained  it  by  heating  the  former  with  sulphurous 
d  at  100'.    It  forms  colourless  needles,  which  readily  undergo 
1  iu  the  moist  condition.     This  also  takes  place  if  the 
I  compound  be  heated  to  200°,  or  by  dissolving  it  i 


g 

: 

,1. 

: 

St, 


'  Buntx  rger,  B«r.  18,  8 

■■■■.■.  7,  "52. 
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sulphuric  acid  and  shaking  the  yellowish-green  solution  in  the 
air,  when  it  assumes  the  characteristic  cornflower-blue  colour. 

IHchlorochrysoquinone,  C^HgCl^Og,  is  formed  by  heating  the 
quinone  with  phosphorus  chloride  at  200°,  and  separates  on 
addition  of  alcohol  in  pale  yellow  flakes. 

IHbrcmiochrysoquinone,  C18HgBr202,  was  prepared  by  Adlerbj 
the  action  of  bromine,  and  crystallizes  from  carbon  disulphide  in 
red  plates,  melting  at  160 — 165°. 

DinUrochrysoquinone,  C18H8(N02)202,  is  formed  by  dissolving 
the  quinone  in  nitric  acid  of  sp.  gr.  1*4,  and  is  precipitated  from 
the  beautiful  red  solution  by  addition  of  water.  It  crystallizes 
from  a  mixture  of  acetic  acid  and  alcohol  in  red  needles,  melting 
at  230°  (Adler). 

Tetranitrochrysoquinonc,  C18H6(N02)402,  was  obtained  by 
Liebermann  by  the  action  of  Aiming  nitric  acid  on  chryso- 
quinone.  It  is  an  orange-yellow  powder,  insoluble  in  most  of 
the  usual  solvents. 

Ghrysoglycollic  acid  is  prepared  by  boiling  amorphous  chiyso- 
quinone  with  caustic  soda,  the  latter  being  best  obtained  by 
precipitating  the  sulphuric  acid  solution  with  water : 

CCH4  .CO  C6  H4X 

I  |       +  HONa  =   |         N3(OH).COOXa. 

610H6.CO  C10H/ 

It  is  precipitated  in  flakes  on  addition  of  acids,  and  readily 
undergoes  decomposition.  On  warming  with  dilute  sulphuric 
acid  and  potassium  dichromate  it  is  oxidized  to  chrysohtom, 
which  is  more  readily  obtained  by  heating  the  quinone  with 
lead  oxide : 

C6H4.  CO  C6  H4y 

|^         |       +  PbO  =  |        \(30  +  CO,  +  Pb. 
C10HG.CO  C10HC 

It  sublimes  in  thin  golden-yellow  silky  needles  or  orange-red 
prisms,  which  melt  at  132c*5,  and  crystallizes  on  cooling  in  long 
ruby-redneedles  (Bamberger  and  Burgdorf ).  It  is  reduced  by 
zinc  and  hydrochloric  acid  to  chrysofln-orenyl  alcohol,  O17Hir0H, 
which  crystallizes  in  silky  needles  or  plates,  melts  at  1GG — 167'. 
dissolves  in  sulphuric  acid  with  a  reddish-violet,  and  in  alcohol 
with  a  blue  colour. 
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Chrysoflitorene,  C17H12,  is  obtained  by  heating  the  ketone  with 
hydriodic  acid  and  phosphorus  at  150 — 160°,  and  crystallizes  in 
■Iver-white  satiny  plates,  melting  at  187 — 1880.1 

Ckrysenic  acid,  C16Hu.C02H,  is  prepared  by  fusing  chrysene- 

quinone  or  chryseneketone  with  potash,  and  also  crystallizes  in 

•Over-white  satiny  plates.     It  is  sparingly  soluble  in  water, 

readily  in  alcohol,  and  melts  at  186°*5.    If  it  is  dissolved  in 

5  aolphnric  acid,  and  the  solution  poured  into  ice-water,  chryso- 

£  ketone  is  re-formed.    Its  constitution  is  represented  by  one  of 

i  the  following  formulae : 


C6H6  C6H4.C02H 

.CO2H  CjqH^ 


1  Bamberger  and  Kranzfeld,  Ber.  18  1981. 
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DINAPHTHYL  GROUP. 

2775  a~Dinapkthylf  C20H14,  was  obtained  by  Lossen  together 
with  phthalic  acid  and  other  products  by  boiling  naphthalene 
with  dilute  sulphuric  acid  and  manganese  dioxide,  and  also  in 
small  quantity  by  the  action  of  sodium  on  a-bromonaphtha- 
lene.1  It  is  obtained,  further,  together  with  its  two  isomerides, 
when  a  mixture  of  the  vapours  of  naphthalene  and  antimony 
trichloride  or  tin  tetrachloride  is  passed  through  a  red-hot  tube,1 
and  is  also  readily  prepared  by  distilling  £-dinaphthol  with 
10 — 15  parts  of  zinc  dust.8  It  crystallizes  from  alcohol  in 
octohedra,  and  from  light  petroleum  in  rhombic  tablets,  melts 
at  154°,  and  boils  above  360°,  yielding  a  vapour  of  sp.  gr.  8*67. 
Its  solutions  show  a  blue  fluorescence,  and  it  gives  with  picric 
acid  the  compound  C20HU  +  2C6H3(N02)30,  which  crystallizes 
from  benzene  in  reddish-brown  needles,  melting  at  145°;  it 
becomes  yellow  and  decomposes  in  the  air.4 

J)ibrom-a-dinaphthylt  C20H1oBr2,  was  prepared  by  Lossen  by 
acting  on  a-dinaphthyl  with  bromine  vapour ;  it  crystallizes  from 
benzene  in  thin,  strongly  refractive  prisms,  melts  at  215°,  and  is 
volatile  without  decomposition. 

Nitro-a~dinaphthylt  C20H13.NO2,  is  formed  by  dissolving 
10  grams  of  a-dinaphthyl  in  150  cc.  of  acetic  acid,  and  adding 
20  grams  of  concentrated  nitric  acid.  The  product  which  has 
separated  after  some  hours  is  crystallized  from  benzene,  and  then 
forms  orange-yellow  lustrous  plates,  melts  at  188°,  and  dissolves 
in  hot  sulphuric  acid  with  a  dark  blue  colour. 

Diiiitro-a-dinaphthyl,  C20H12(NOo)2.  Julius  obtained  this 
compound  in  a  similar  manner  to  the  foregoing,  using  80  grams 

1  Annahn,  144,  71. 

-  W.  Smith,  Joum.  Ovcm.  Soc.  1877,  II.  559  ;  1879,  I.  224. 

3  Julius,  Bcr.  19,  2549.  *  Walder,  Ber.  15,  2166. 
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;  acid,  and  finally  wanning  to  60°.     It  crystallizes  from 
U  pale  yellow  needles,  which  melt  at  280*  and 
t  dissolve  to  any  appreciable  exteut  in  acetic  acid,  benzene, 
jvleno. 

y-ordinaphthyl,   )'.,r>HK,(0H)„.     This    substance 
ined   by    Dianin   by  the   action  of  ferric   chloride  on 
»UB  solution   of  £-naphthol,  and  was  termed  by   him  ($■ 
I  '      A  better  yield    i*  obtained    by  adding  anhydrous 
!    ride  to  an  ethereal  solution  of /S-naphthol,  and  boili: 
e  solution  when  the  first  reaction    has  moderated   (Walder] 
'ilizes  from  alcohol  in  flat  lustrous  white  needles,  ft 
seue  in  rounded  plates,  and  from  a  mixture  of  carbon  di 
le  and  alcohol  in  large  oblique  prisms,  which  melt  at  21! 
■(impose    into    /3-uaphtlio!    on   distillation.     With  fei 
oride  it  gives  a  pale  green  colouration,  which  changes 

f  to  bright  red  and  then  to  brown.  It  is  reduced  to 
inaphthyl  on  heating  with  zinc  dust,  and  is  oxidized 
potassium  permanganate  to  liydivixyiiaphtlioylbeiizoic  iicid, 
^(OHJ.CO.CgH^.COjH,  Its  picric  and  comptnmd,  C^H^Oj 
2CsHs(NO.,)oO,  crystallizes  from  benzene  in  yellowish -white 
-shaped  needles,  melts  at  174°,  is  more  readily  soluble  in 
i  han  /3-dinaphthol,  and  becomes  yellow  in  the  air, 

■i-a-dimiphtkyl,  CwHls(OCHa)j,  is  formed  by  heati 
thol  with  alcoholic  potash  and  methyl  iodid' 
;  ] lyramid-shaped  crystals,  melting  at  190° 

hiiupht-hyl,  i  '^Hj.il.iCjHj.,.  tonus  sph>>rii:;il  :iy; 
a  of  needles,  and  melts  at  90°.'" 
&fi~DinapJUhylcne    txeufe,    C^H^O,   is    obtained    by    heating 
linaphthol  with    zinc  chloride   at   270°,  and   separates  from 
solution   on   addition   of  alcohol   in  yellowish  satiny 
I ;   it  readily  sublimes  in  yellowish  plates  which  have 

ace,  and  melt  at    157°.     It  dissolves  in  com 
i  sulphuric  acid,  forming  a  red  solution,  which  gradu: 
own.     Its    picric    acid    amptnirul,    < '.,„H  ,  ,<>  +  ( ',. 
1   crystallizes  in  red  needles,  melting  at  135r 

■  ■a-dinophtl>  yi \jTttiimp/ith  i/lii V^itW.  r.^H^l'U] 
I    part   of  ^-naphthoquinone  is  wanned  for  ten  minui 
..  ith  1  volume  of  sulphuric  acid  and  2  volumes  of  wal 
■i elds  the  isomeric  dinaphtkyldiqm'nhya 

'  Bcr.  7,  125-2. 
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which    forms   a   blue-black  powder,  and  is  converted  by 
saturated  solution  of  sulphur  dioxide  into  the  qninoL1 
latter    is  also   formed    by   treating   /S-naphthoqninooe 
stannous  chloride  and  hydrochloric  acid*  and  together  with 
naphthoquinonephenylhydraxone    by    the    action    of 
hydrazine  hydrochloride  on  ^-naphthoquinone.* 

It  crystallizes  from  dilute  acetic  acid  containing 
acid  in  colourless  needles,  melts  at  176 — 178°,  and  darkeai 
drying  owing  to  partial  oxidation. 

TctracdytdinapJUhyldiquinol,  CwH10(O.CO.CH1)i,  is  prepml 
by  heating  the  diquinol  with  acetic  anhydride  and  aodaa 
acetate,  and  crystallizes  from  acetic  acid  in  white  silky  needka, 
which  melt  with  decomposition  at  165—166°  (Korn). 

a-DinapMhyldiquiiumf,  C80H10Oi,  is  formed  by  boiling  4e 
quinhydrone  with  nitric  acid  or  dilute  sulphuric  acid  ad 
potassium  dichromate,  or  by  sliaking  the  diquinol  with  bronin 
water  (Stenhouse  and  Groves).  It  is  also  obtained 
2-amido-o-naphthol  is  oxidized  with  ferric  chloride  or  chnwi 
acid  (Zincke  and  Rathgen).  In  order  to  prepare  it  a  solution  tfj 
the  quinhydrone  in  SO  per  cent  acetic  acid  is  poured  into  nitrie' 
acid  of  sp.  gr.  1*45 ;  the  diqninone  then  separates  in  anil 
orange-red  lustrous  prisms,  which  are  scarcely  soluble  in  titt 
ordinary  solvents,  but  may  be  recrystallized  from  nitric  acid.  It 
is  converted  by  reducing  agents  into  the  diquinol,  and  on  di»- 
tillation  with  zinc  dust  yields  a-dinaphthyL  Potassium  per- 
manganate oxidizes  it  to  diphthalylic  acid,  HO.CO.CCH4.00. 
CO.CflH4.CO.OH,  which  on  boiling  with  caustic  potash  yiddi 
phthalic  acid,  thus  showing  the  constitution  of  the  quinone 
CKorn,  v.  infra). 

i)^^A^y/rf^wmo7t€^rrt7ii/^X12oH802(N.C6HJj(NHCiH^ 
is  prepared  by  boiling  the  quinone  with  aniline  and  a  little  alcobol, 
and  crystallizes  in  dark  red  plates,  which  have  a  metallic  lu&e, 
and  melt  at  248 — 250°.  If  water  be  added  to  its  solution  is 
concentrated  hydrochloric  acid,  the  hydrochloride  separates  ■ 
fascicular  aggregates  of  needles. 

f)ihydr(aydinaphthyldiqiiino7ie,  02011804(011)2,  is  formed  wta 
i\    mixture  of  the  quinone   and   dilute    alkali    is   allowed  Hj 
stand  in  the  air  ;  the  former  gradually  dissolves  with  a  beantiU  j 
green  colour,  which  afterwards  changes  to  brownish  red.    fll 

1  Stenhouse  and  Groves,  AnnaUn,  194,  202. 

-  Liebermann  and  Jacobson,  Annalen,  211»  58  ;  Korn,  Ber.  17,  301t. 

3  Zincke  and  Rathgen,  Ber.  19,  2492. 
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dition  of  hydrochloric  acid,  the  new  compound  separates  as  a 
How  crystalline  powder,  which  melts  at  245 — 250°,  is  readily 
uble  in  alcohol,  and  also  in  alkalis,  forming  a  brownish-red 
ution.  In  the  oxidation  of  the  qninone  with  potassium  per- 
inganate,  the  formation  of  this  compound  probably  precedes 
&t  of  diphthalylic  acid. 

The  constitution  of  the  a-dinaphthyl  derivatives  may  be 
presented  by  the  following  formulae : 


Dihydroxydinaphthyl. 


\/\/0H 

/vAoh 


Dinaphthylene  Oxide. 


o 


\/\/ 


DinaphthyldiquinoL 

OH 
/\/\0H 


/\/\ 


Dinaphthyldiquinone. 

o 
/\/\o 


I 


Dihydroxydinaphthyl- 
diquinone. 

o 
/\/\0 


\/\/ 


OH 


OH 


OH 


O 


o 


o 


OH 
,0 


3776  Naphthidine,  Gtjmiffl'B^v  is  obtained  by  dissolving 
t-azonaphthalene  in  45  parts  of  hot  acetic  acid,  and  adding  a 
xtare  of  1  part  of  stannous  chloride,  3  parts  of  hydrochloric 
d,  and  2 — 3  parts  of  water  until  the  solution  is  colourless. 
noentrated  hydrochloric  acid  is  then  added,  the  precipitated 
t  washed  with  dilute  acid,  dissolved  in  hot  water,  and  again 
xdpitated  with  concentrated  acid.  The  naphthidine  obtained 
m  the  purified  hydrochloride  crystallizes  from  alcohol  in 
rery  plates  resembling  benzidine,  and  from  benzene  in  tablets, 
ihmg  at  198°. 

The  hydrochloride,  Cg0H12(NH3Cl)8,crystallizes  in  silvery  plates, 
ran*  m. — PABT  VI.  NN 
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which  form  a  milky  solution  with  boiling  water.  Addition  of 
drop  of  hydrochloric  acid  immediately  causes  the  formation  d 
clear  solution,  and  the  turbidity  is  therefore  probably  due  to 
slight  dissociation. 

The  sulphate,  GJELJJSB^^O^  is,  if  anything,  less  soluble  tb 
that  of  benzidine,  and  crystallizes  in  lustrous  plates. 

Ferric  chloride,  chromic  acid,  or  chlorine  cause  with  sohrtn 
of  the  salts  a  beautiful  crimson  colouration,  or  with  concentrate 
solutions  a  red  precipitate.  On  warming  the  base  with  chroa 
acid,  a-naphthoquinone  and  phthalicacid  are  formed. 

If  the  sulphate  be  diazotized,  and  alcohol  and  ether  added  1 
the  solution,  yellowish  plates  of  the  diazo-sulphate  separate  on 
which  on  boiling  with  alcohol  yield  o-dinaphthyL 

Dinaphthyline,  C20H12(NH2)2I  is  obtained  by  carefully  wannn 
o-a-hydrazonaphthalene  with  the  calculated  quantity  of  dibit 
hydrochloric  acid  to  70 — 80°.  '  A  little  naphthidine  simultaw 
ously  formed  separates  out  on  addition  of  concentrated  hydn 
chloric  acid ;  dinaphthyline  is  obtained  from  the  filtrate,  as 
crystallizes  from  benzene  in  colourless  plates,  melting  at  271 
Its  readily  soluble  salts  lose  ammonia  on  boiling  with  even  w» 
acids,  forming  the  corresponding  carbazole.  The  solutions  ai 
readily  turned  brown  by  oxidizing  agents,  and  yield  phthal 
acid  alone  on  warming  with  chromic  acid.  By  means  of  tl 
diazo-reaction  it  also  yields  a-dinaphthyl.1 

These  two  bases  correspond  exactly  to  benzidine  and  dipheo; 
line    (pp.    399,   411);    as   dinaphthyline    so    readily  yields 
carbazole,  the   amido-groups  must  be  close  together,  and  tl 
constitution  of  the  two  compounds  may  be  represented  by  tl 
following  formulae  : 


NH 


\/\/ 


/\/\ 


NH 


2 


NH, 


NIL 


\/\/ 


1  Nietzki  and  Goll,  Bet.  18,  3252. 
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Diamido-a-dinaphthyl,  C20H12(NH2)2,  was  prepared  by  Julius 
by  the  reduction  of  the  nitro-compound  with  zinc  dust  and  hydro- 
3fUoric  acid.  The  hydrochloride  thus  obtained  crystallizes  from 
nrvter  containing  hydrochloric  acid  in  small  needles,  which  be- 
come green  in  the  air.  If  it  be  treated  with  ammonia,  ex- 
tracted with  ether,  and  the  ethereal  solution  evaporated,  the 
base  remains  as  a  green  amorphous  residue.  On  addition  of 
ferric  chloride  to  a  solution  of  the  hydrochloride,  di-imidodi- 
naphttialene  hydrochloride  is  obtained  in  dark  brown  needles, 
having  a  bronze  lustre  : 

C.^NH.Cl  C^Hg.NHjCl 

I  +  2FeCL  =11  +  2FeCL  +  2HC1. 

{y^HjCl  610H6.NH2C1 

It  is  reconverted  by  reducing  agents  into  the  diamido-com- 
ponnd. 

2H^yWiam«fo-a^tn^A^Ay/,C20H12(NH.CflH4.CH3)2,  is  formed 
when  p-tolyl-)S-naphthylamine  is  warmed  with  nitrosodimethyl- 
aniline  hydrochloride,  zinc  chloride,  and  acetic  acid,  or  boiled 
with  ferric  chloride  and  acetic  acid.  It  is  purified  by  washing 
with  acetic  acid,  boiling  water,  and  alcohol,  and  is  thus  obtained 
in  shimmering  white  crystals,  which  melt  at  224 — 225°,  and  are 
only  dissolved  sparingly  by  the  ordinary  solvents,  forming  solu- 
tions which  show  a  beautiful  blue  fluorescence.  Its  solution  in 
concentrated  sulphuric  acid  is  coloured  grass  green  by  a  trace  of 
nitrous  acid.1 

a-&-Dinap?Uhylcarbazole,  C^H^N,  gradually  separates  out  on 
heating  a  solution  of  dinaphthyline  in  hydrochloric  acid  to  the 
loiling-point : 

C10Hfl.NH2        C10H6v 
|  =    1^       J>NH  +  NH3. 

C10Hfl.NH2        C10Iv 

It  crystallizes  from  acetic  acid  or  benzene  in  long  colourless 
needles,  and  from  alcohol  in  silvery  plates,  melts  at  216°,  and 
lablimes  in  needles.  It  dissolves  in  sulphuric  acid  with  a 
reddish-brown  colour,  which  is  changed  by  a  trace  of  nitric  acid 
to  dark  green. 

1  Witt,  Bcr.  21,  726. 

N  N  2 
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With  picric  acid  it  yields  the  compound  C^HgN  + 
C6H3(NOj)80,  which  meltB  at  286°.  On  addition  of  aodin 
nitrite  to  an  acetic  acid  solution  of  the  carbazole,  the  udm- 
amine,  C90HltN.NO,  separates  in  yellow  plates,  melting  abm 
300° ;  and  on  heating  with  acetic  anhydride,  it  form  &■ 
acetyZ-compound,  CJDHlfN.CO.CHs,  which  crystallises  in  colov- 
less  needles  (Nietzki  and  Goll). 

a-/3-I>inaphthylcarbaxolet  CIDHWN,  is  formed  by  heating  0- 
dinaphthol  with  zinochloride-ammonia  at  S20 — 830°,  and  aft 
tallizea  from  alcoholic  ether  in  white  lustrous  needles,  mdta 
at  159°,  and  dissolves  in  sulphuric  acid  with  a  blood  red  colour. 
Its  picric  acid  compound,  CJBLJH  +  2C6Hs(NOs)sO,  oystalfiai 
from  benzene  in  small  black  needles,  which  have  a  violet-Moo 
lustre,  and  melt  at  219°.  The  asetyJ-derivative,  CJSJS* 
CO.CHp  obtained  by  heating  the  carbaiole  with  acetic  anhydnb 
and  sodium  acetate,  crystallizes  from  alcoholic  ether  in  white 
satiny  plates,  and  melts  at  144°. 

PhenyUa-fi'dinaphihylcarbazoU,  Ct0HuN.CcHe,  was  prepaid 
by  Walder  by  heating  /9-dinaphthol  with  rinc-chlaride-tniliMi  i 
and  crystallizes  from  benzene  on  addition  of  alcohol  in  yeBomk ; 
prisms,  which  have  a  diamond  lustre,  melt  at  144°,  and  diwhe : 
in  sulphuric  acid  with  a  violet  colour.    The  picric  acid  &*- 
pound,  C26H17N  +  ZGJUfflO^jd,  forms  reddish-brown  lurtrow 
needles,  and  melts  at  169°. 

The  constitution  of  the  two  carbazoles  is  represented  by  the 
following  formulae : 


o-o 


/\/\ 


NH 


\/\/ 


\/\s 


2777  ft-Dinaphthyl  or  Isodirutphthyl,  CJ&lt,  is  formed  n 
quantity  when  the  mixed  vapours  of  naphthalene  and  antimony 
trichloride  are  passed  through  a  red-hot  tube  (W.  Smith),  and* 


J 


'i,tny;i  t  her  with  methy  [naphthalenes  and  dinaphthyl- 
ilithaleiie.wlieE  a  nuxtiireof  naphthalene  and  ethylene  bromide 
with   aluminium  chloride.1      It  crystallizes  from  ben- 
■   ts  having  a  blue  fluorescence,  is  sparingly  soluble  in 
ether,  melts  at  190°,  and  boils  at  about  450°.     It  is 
by   chromium   trioxide   in   acetic  acid  solutiou  into 
lyldiquimrw.,  C.,0H10Oj,  which  is  a  yellow  amorphous 
■  ■IT      Win -a  hot  solutions  of  the  hydrocarbon  and  picric  acid 
mixed  together  and  allowed  to  cool,  the  picric  acid  compim-nd, 
Hi4  +  2C8Hs(NO,)B0,  separates  in  orange  coloured  micro- 
pic  prisms,  which  melt  at  184'.* 

t-0-IHnaphthyl  is  formed  together  with  the  /9-/9-com pound, 
l  Ea  separated  from  it  by  recrystallization  from  light 
roleuiu.  It  crystallizes  in  six-sided  plates,  melts  at  79 — HQ°, 
I  is  more  readily  soluble  in  alcohol  and  benzene  than  the 
impound, 
.  acid  compound,  C^H,!  +  C„Ha(NOj)sO,  crys- 
uxa  in  golden-yellow  needles,  and  melts  at  155 — 156* 
egweheider). 

i-IH/wphthfl  or  D'lri/dniq/-i3-</i,ta/)IUliff!,  <.'„„II,.,(OH)2,  was 
>y  Dianin  by  adding  ferric  chloride  to  a  saturated 
a-naphthol  til!  the  precipitate  assumed  a  pale  violet 
be  residue  is  purified  by  boiling  with  water  and 
and  recrystalliziug  from  alcohol,  a-Dinaphthol  is 
tied  in  silvery  rhombic  tablets,  which  melt  at  300°, 
•t illation  are  partially  reconverted  into  a-naphthol. 
alcoholic  solution  gives  a  violet  colouration  and  precipitate 

blonde. 
i-lnmip}itln.i>  ethyl  ether,  ( ^H^OC^HJj,  is  formed  by  warm- 
a-dinaplitliul  with  alcoholic  potash  and  ethyl  iodide,  and 
from  alcohol  in  white  nacreous  plates,  molting  at 
".  The  corresponding  dimethyl  cthtr  crystallizes  iu  tablets, 
melts  at  251"* 

tphtkylcne  oxide,  CMHlsO,  is  obtained  by  heating  a- 
ith  lead  oxide,4  the  reaction  possibly  taking  place  in 
manner: 


■  Btanband  Smith,  ..'-.-.  ,.  '■/,.„,.  s\„-.  1885, 

'■  r,  Btr.  23.  31B9. 
*  Ocl.'rnisytT  and  Bosenhi-k,  Her.  17,  2153. 

209, 13*. 
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.CH=CH 
C6H4<  I  /CH=CH 

\C— CH  CMX 


t  C#H4c 

HCK  >C— C 

+  PbO  =        0<  |       +  2H,0  +  Pb. 

HO.  >C— C 

>C— CH  C6H4<            I 

J6H4<             |  \CH=CH 
XCH=CH 


It  is  also  formed  when  a-naphthol  is  boiled  in  presence  of  air,1 
and  by  heating  calcium  a-naphthate  : 2 

SfCuHrO^Ca  =  2CWH120  +  2C10H8  +  3CaO  +  H,0. 

#-a-Dinaphthylene  oxide  crystallizes  from  alcohol  in  plate*, 
and  from  benzene  in  broad  needles,  melts  at  184c,  is  insoluble  in 
sulphuric  acid,  and  yields  with  picric  acid  the  compound  CgHgO 
+  C6H3(N02)80,  which  crystallizes  from  benzene  in  dark  red 
needles,  and  melts  at  171°. 

ZHchloro-ff-a-dinaphthylene  oxide,  C^H^Cl^C),  is  obtained  by 
warming  the  oxide  with  phosphorus  pentachloride,  and  crys- 
tallizes from  benzene  in  needles,  which  melt  at  150 — 151°,  and 
readily  sublime. 

Dlbromo-fi-a-dinaphthyl,  C^H^B^O,  is  formed  when  bromine 
is  allowed  to  drop  into  a  solution  of  the  oxide  in  carbon  di- 
sulphide,  and  separates  from  benzene,  in  which  it  is  sparingly 
soluble,  in  pale  yellow  crystals,  melting  at  287°. 

Dinitro-fi-a-napJithylcne  oxide,  C20H10(NO2)2O,  is  prepared  by 
acting  with  nitric  acid  on  a  warm  acetic  acid  solution  of  the 
oxide,  and  crystallizes  from  benzene  in  pale  yellow,  indistinct 
needles,  which  melt  at  270°. 

ft-Diiiaphthylcne  oxide  is  obtained  by  heating  #-naphthol 
with  lead  oxide  or  with  phosphorus  pentoxide,5  and  crystallises 
in  silvery  plates  or  broad  needles,  melts  at  161°,  and  is  sparingly 
soluble  in  boiling  alcohol,  cold  benzene,  or  acetic  acid,  readily  in 
ether.  It  dissolves  in  sulphuric  acid  with  a  rose-red  colour,  which 
changes  on  warming,  first  to  reddish-violet  and  then  to  dark 
blue.  If  the  solution  be  poured  into  water,  an  orange-red,  strongly 
fluorescent  liquid  is  obtained. 

1  Merz  and  Weith,  Bcr.  14,  195.  *  Niederkauaen,  Ber.  15,  HW- 

2  Dianin,  Beilskin's  Handb.  2,  642. 
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yields  a  picric  acid  compound,  COTH1;!0  4-  2C0Hs(NOa)sO, 
crystallises  from  benzene  in  cinnabar- re rl  needles,  and 
;it.  171°,  and   cannot  therefore  be  identical    with  ft-a-di- 

ihylene  oxide ;  it  Las  probably  the  following  constitution  : 


,CH=C-C=CH 


C,h/        i     , 

N3H=l'     I'.: 


.CBH(. 


0 


■i'/i-r>;-,S-hi)irplit/iji!i  »'■   ,,.,  >,/,:.  (  '.^H n/'ljO,  crystallizes  from 

silky   needles,    melts    at   245°,   and    dissolves    in 

iric  acid  with  a  reddish-brown  colour,  which  changes  to 

i  on  vanning;  if  nitric  acid  is  present  a  deep  green  solution 

1,  which  becomes  red  when  the  solution  is  slowly  warmed 

ally  almost  disappears. 

tto-ft-dmaphtkjflme    oxide,   C20Hl0Br2O,  likewise    crys- 

:   needles,  and  melts  at   247°.     With  sulphuric  acid 

drop  of  nitric  acid  it  gives  a  pale  green  colouration,  which 

s  to  blue,  reddish-violet,  and  finally  to  cherry-red. 

o-&-dinapltth til.n,     oxide     C^^fNOj^O,    crystallizes 

.i  needles,  melting  at  221°. 

tftihoi,  'UhH,A>H)2,  is    formed    together  with    £-liy- 

laphthoic  acid  and  ^-naphthol  when  /3-naphth  aldehyde  is 

fused  with  potash,  and  crystallizes  from  alcohol  in  slender  silky 

■■  Lk'h  melt  at  195°,  arc  insoluble  in  water,  but  soluble 

in  alkalis.1 

ff-IM-Tinphtfa/lcarhtziilf,   C.,0H,„N,   is    obtained   by  heating  #- 
phthylamine  with  copper  powder : 

■C10H,.  C19H. 

)NH  +  2Cu  =   |  NH  +  Co.8 

r  <V". 

s  from  hot  benzene  in  needles  or  prisms,  melte  ftt 

i  sparingly  soluble  in  alcohol,  moderately  in  acetic  acid, 

.  in  ether,  and  especially  in  boiling  benzene,  the  solutions 

:  a   blue  fluorescence.     Its   almost  colourless  sulphuric 

solution  is  coloured  brown  by  a  trace  of  nitric  acid.     The 

mul  crystallizes  from  benzene  in  compact,  dark 

1  6  mffinum,  Sff.  15,  BOi, 
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reddish-brown  or  almost  black  needles,  and  melts  at  221° ;  the 
acetyl  compound,  CjoH^.CO.CHj,  separates  from  hot  benzene 
in  long  yellowish  needles,  and  melts  at  1430.1 

Picene,  C^H^,  occurs  in  the  pitch-like  mass  which  remains  <n 
the  distillation  of  coal-tar,  and  passes  over  at  a  high  tempera- 
ture as  a  resinous  mass  resembling  gamboge,  which  crystallizes 
from  high  boiling  tar-oil  in  yellow  plates.2  It  is  also  obtained 
when  the  residue  from  the  rectification  of  Californian  petroleum 
is  subjected  to  dry  distillation,  and  then  crystallizes  in  yellowish- 
green  or  deep  green  plates.3  It  is  also  found,  together  with 
other  hydrocarbons,  among  the  products  formed  by  the  action 
of  aluminium  chloride  on  a  mixture  of  naphthalene  and 
ethylene  bromide,4  and  is  identical  with  benzeryrthrtM, 
a  by-product  obtained  in  the  preparation  of  diphenyl,6  and 
probably  also  with  parachrysenc,  which  is  found  in  the  highest 
boiling  portions  of  coal-tar.6  By  repeated  crystallization  from 
boiling  pseudocumene  it  is  obtained  in  pure  white  lustrous 
plates,  which  have  a  blue  fluorescence,  and  are  only  verj 
sparingly  soluble  in  any  of  the  usual  solvents.  It  melts  at 
337—339°,  and  boils  at  518—520°,  i.e.  nearly  at  a  red  heat, 
and  has  therefore  the  highest  boiling-point  of  any  known 
hydrocarbon.     Its  vapour  has  a  sp.  gr.  of  9*8. 

Eikosihydwpicenc,  C^H^,  is  formed  together  with  the  follow- 
ing compound  by  heating  picene  with  phosphorus  and  hydriodie 
acid  at  250 — 260°,  and  is  a  liquid  boiling  above  360°. 

Pcrhydropiccnc,  C22H36,  crystallizes  from  alcohol  in  white 
needles,  melts  at  175°,  and  boils  above  360°.  When  distilled 
over  zinc  dust  it  is  reconverted  into  picene.7 

Hydrides  of  picene  also  occur  in  the  high  boiling  oils  obtained 
from  lignite-tar,  as  these  yield  picene  on  heating  with  sulphur 
or  on  remaining  for  a  long  time  in  the  air.8 

Dibromopwciic,  C22H12Br2,  is  formed  by  adding  a  chloroform 
solution  of  bromine  to  picene  suspended  in  the  same  liquid, 
and  crystallizes  from  boiling  xylene  in  slender  white  needles, 
melting  at  204—200°. 

Pict;ncqui7ion-rt  C22H1202,  is  prepared  by  suspending  picene  in 

1  Ris,  Ber.  19,  2240.  »  Burg>  Ber  13   1834 

3  Graebe  and  Walter,  Ber.  14,  175.      4  Lespieau,  Bull  Soc.  Chim.  III.  6, 2& 
6  Schmidt  and  Schultz,   Annate  n,    203,   134  ;  Scliultz,   Steinlohlcnthffr,  I 
218. 

6  Rasenaok,  Ber.  6,  1401.  7  Liebermann  and  Spiegel,  Ber.  22,  "?• 

8  Boyen,  Chan.  Zcit.  1889,  8/0,  905. 
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ic  acid,  and  adding  a  solution  of  chromium  trioxide  in  the 
b  liquid.  It  is  a  dark  orange-red  crystalline  powder,  which 
»mes  strongly  electrified  when  rubbed,  sublimes  with  partial 
imposition  in  red  needles,  dissolves  readily  in  hot  alcohol 
acetic  acid,  and  also  in  sulphuric  acid  with  a  green  colour. 
icene  is  the  final  member  of  the  following  series  of  hydro- 
xms : 

Benzene 06H6. 

Naphthalene C10H8. 


Phenanthrene CMH10. 

Chrysene C18H12. 

Picene C^H^. 


las  probably  the  constitution  : 


/\/\ 


CH 
CH 


\/\/ 


Hnaphthylnaphthalene,  (C10H7)2C10H6,  the  formation  of  which 
been  already  mentioned  under  £-dinaphthyl  (p.  549),  crys- 
2es  from  boiling  alcohol,  in  which  it  is  sparingly  soluble,  in 
»nish  hexagonal  plates,  which  readily  sublime  and  melt  at 
at  300°  (Roux). 
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2778  p-Diphenylbenzene,  C6H4(CflH6)2,  was  obtained  by  Rie» 
by  the  action  of  sodium  on  a  mixture  of  bromobenzene  and  jnii- 
bromobenzene,1  and  by  Abeljanz  by  the  decomposition  of  ben- 
zene potassium  (Part  III.  p.  89)  with  water.*  It  is  also  contained 
together  with  isodiphenylbenzene  in  the  by-products  obtained 
in  the  manufacture  of  diphenyl  by  passing  benzene  vapour 
through  a  red-hot  tube,  and  may  be  isolated  from  them  by 
fractional  distillation  and  separation  of  isodiphenylbenzene  and 
other  compounds  by  means  of  alcohol ; s  from  2,000  grams  of 
benzene,  40  grams  of  j?-diphenylbenzene  were  thus  obtained.  It 
is  also  formed,  together  with  methyldiphenyl,  dimethyldiphenyL 
and  isodiphenylbenzene,  by  the  action  of  methyl  chloride  on  a 
mixture  of  diphenyl  and  aluminium  chloride.4 

It  crystallizes  in  large  plates  which  are  sparingly  soluble  in 
boiling  alcohol  and  acetic  acid,  more  readily  in  ether  and  light 
petroleum,  and  easily  in  benzene  with  a  blue  fluorescence.  It 
melts  at  205°,  boils  at  383°,  giving  a  vapour  of  sp.  gr.  8*08,  yields 
no  compound  with  picric  acid,  and  is  oxidized  by  chromium 
trioxide  in  acetic  acid  solution  to  ^-phenylbcnzoic  acid  and 
terephthalic  acid. 

Pcrchlorodiphcnylbenzenc,  C18C114,  is  formed  by  gradually 
heating  |?-diphenylbenzene  to  360°  with  an  excess  of  antimony 
pentachloride,  and  distils,  if  air  be  excluded,  as  a  thick  oily 
liquid.  It  quickly  solidifies,  and  is  sparingly  soluble  in  alcohol. 
somewhat  more  readily  in  benzene,  and  very  easily  in  boiling 
nitrobenzene,  from  which  it  separates  in  crystalline  granules.3 

1  AnnaUn,  164,  161.  2  Ber.  9,  10. 

3  Schultz,  Annalcn,  174,  228  ;  Schmidt  and  Schultz,  Annalcn,  203,  US- 

A  Adam,  Ann.  Chim.  Phys.  VI.  15,  239 

*'  Merz  and  Weith,  Ber.  16,  2884 
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h  rtUTVdiphenylbfneene,  i.'^H^fNO,).,,  is  obtained  by  mixing 
utiou  of  the  hydrocarbon  in  acetic  acid,  with  eight  times  its 
mi*  <■!'  fuming  nitric  acid  and  warming  on  the  water  bath  ; 
■■•    as    a    yellowish    crystalline     substance    which    is 
ringly  soluble   in   alcohol,  somewhat  more  readily 
I,  and  crystallizes  from  nitrobenzene  in  lung  monosymmel 
needles  melting  at  277°. 

■'.■■<>tUphenijlbenzeine,CXBH.u(N02)s,  is  obtained  by  the  action 
fuming  nitric  acid  on  the  dinitro-com pound  or  on  the  hydro- 
carbon, and  crystallizes  from  acetic  acid  in  concentric  aggregates 
yellowish  rhombic  needles,  which  melt  at  195". 
Triamicl"i/i/>heni/!l'i->iz>-ne,  ClsHu(NH,)3,   is    prepared   by 

j  the  trinitro-com pound  with  tin  and  hydrochloric  aci 
I  crystallizes  from  alcohol  in  small  needles,  melting  at  169' 
i  solution  assumes  a  bluish-violet  surface  colour 
,  on  addition  of  ferric  chloride  and  warming  becomes  viol 
then  brownish  black.  Its  ki/ilrockloride  crystallizes  in  loi 
needles  (Schmidt  and  Schultz). 

ip/unylbenzoquinone,  (CgH^CgH.pj.      When   ethyl 
Ibenzoylacetate,  CcH6.CO.CH(CH3),COOC2Hs,  is   dissolv. 
a  dilute  caustic  potash,  and  sodium  uitrite  and  dilute  sulphi 
I  added,  it  is  converted    into    isonitroso-ethylphenylketoi 
Ha,CO.C(NOH).CH3  ;  the  latter  on  distillation  with  dilute  sul- 
c  acid  yields  methylphmj/ldikettme  or  acetylbtru&yl,  OgHj.00. 
).CH„.  a  yellowish  oily  liquid   which    boils  at    216— 2181 
tning   an   extremely   pungent   vapour.      When  mixed  wit" 
snty  parts  of  water  and  two  parts  of  10  per  cent,  caustic 
lution,  preferably  with  addition  of  little  potassium  ferricyan: 
ler^oes  a  similar  reaction  to  diacetyl  (Part  III.  p.  181 
I  converted  into  diphcnylbcnzouuinone  : 


s: 


CO 

en 

OH,CO.C,H, 

CH  O.O.H, 

||       II            +  2H.O. 

C,H„.CO   OH, 

C„H,.r      'II 

V   ' 

v 

bo 

CO 

I  liquid  quickly  becomes  brown  and  after  fifteen  minutes  u 
i  on   the  water  bath  and  extracted  with  benzene, 
rating  off  the  latter  a  brown  residue  is  left,  which  is  washi 
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with  ether,  and  warmed  with  a  mixture  of  six  parts  of  alcohol 
and  throe  parts  of  moderately  dilute  nitric  acid  till  it  assumes 
a  pure  yellow  colour. 

Diphenylbenzoquinone  crystallizes  from  acetic  acid  in  terj 

Iustrous  orange-yellow  plates,  and  is  only  sparingly  soluble  in  the 
usual  solvents,  with  the  exception  of  benzene.  It  dissolve?  ia  sul- 
phuric acid  forming  a  reddish-violet  solution  which  is  repredpi- 
tated  by  water.  On  heating  with  zinc  dust  and  acetic  a*rJ 
it  yields  p-dipltenytquinol,  CwHH(OH)j,  which  crystallizes  from 
alcohol  in  colourless  cubes,  melts  at  21S — 219°,  and  is  converted 
by  ferric  chloride  first  into  the  quiidiy drone,  which  is  also  ob- 
tained as  a  greenish-black  precipitate  by  mixing  acetic  scitl 
solutions  of  the  quinone  and  quinol  and  precipitating  with 
water.1 

Isodiphcnylhenscnr,  CISHU,  crystallizes  from  dilute  alcohol  in 
long  needles,  melts  at  85°,  and  boils  at  363°  giving  a  vapour  rf 
sp.  gr.  8"18.  On  oxidation  it  yields  benzoic  acid,  together  wilh 
terephthalic  acid  and  p-phenylbenzoic  acid. 

Trinitro-i&odiphenyUicnzenc,  C^H^NO^,  crystallizes  from  hot 
acetic  acid  in  concentric  aggregates  of  needles,  melts  at  2fJu' 
and  on  reduction  yields  a  base  which  melts  at  288',  and  gi*es 
a  dark  brown  colouration  with  ferric  chloride. 

Triphtnyle7ic,  ClgHls,  is  likewise  formed  in  the  preparation  of 
iliphenyl,    and    crystallizes    from  alcohol  in  needles  meltinj 
196°.     It  combines  with   picric  acid   forming  an  orauge-yelli 
compound  which  melts  at  212°  (Schmidt  and  Schultz). 

1  Miiller  mid  Pcuhmann,  Ber.  22,  2127. 
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TRIPHENYLBENZENE  GROUP. 

2779  8-Triphenylbenzene,  C^H^,  is  obtained  by  saturating 
acetophenone  with  hydrogen  chloride  and  allowing  the  mixture 
to  remain  in  a  warm  place.  Its  formation  corresponds  exactly 
to  that  of  mesitylene  from  acetone  : 

CflH5 

I  C.C6H5 

CO  S\ 

/  HC     CH 

CH3    CH8              =  I       ||           +  3H20. 

I  CflH6.C     C.C6H6 

CA-CO      CO-C6H6  \/ 

\  CH 
CH8 

As  soon  as  crystals  cease  to  separate  out  the  mother  liquor 
is  filtered  off,  and  may  be  made  to  yield  more  of  the  hydrocar- 
bon by  repeated  saturation  with  hydrogen  chloride.1  A  very 
remarkable  formation  of  this  compound  was  observed  by  B&ial, 
from  the  product  of  the  action  of  phosphorus  pentachloride 
and  acetophenone.  This  was  allowed  to  stand  for  a  long  time 
and  suddenly  exploded ;  the  crystals  scattered  around  were 
found  to  consist  of  triphenylbenzene.  B6hal  showed  that  chloro- 
styrolene,  C6H6.CC1=CH2,  is  first  formed,  and  that  this  on 
saturation  with  hydrogen  chloride  and  heating  to  40°,  forms  tri- 
phenylbenzene with  explosive  evolution  of  hydrogen  chloride.2 

s-Triphenylbenzene  crystallizes  from  ether  in  rhombic  tablets, 
melts  at  169 — 170°,  and  is  moderately  soluble  in  alcohol  and 
ether,  readily  in  benzene.     When  boiled  with  dilute  nitric  acid 

1  Engler  and  Berthold,  Ber.  7,  11,  23.  •  B\dl.  Soc  Ckim.  50,  632. 


or    dilate  sulphuric  acid   ami  pot.- 
attacked,  but  il  h 

solution  13  oxidized  to  benuoic  acid,  the  central  qui 
destroyed.' 

DodeMhyJ.ro/, ■.;■■  ■  '  .H:i0,    is    formed     by    hea&q 

triphenylbenzeiie 

for  sixteen  hours  at  270 — 280°,  ami  is  a  thick  faintly  aromitie 
Smelling  liquid,  which   gradually   a 

melts  at  the  summer  temperature.     It  is  not  attacked  by  coU 
concentrated  sulphuric  or  nitric  acids. 

BikcgikydrotripheHfflbensent,  '-'.^H^,  is  formed  if  the  hestiw 
with   hydriodic   acid   be  continued   for   thirty-two  hours,  and 
is  a  somewhat  less  thick  liquid  than  the  foregoing 
(Hellin). 

Perehloratriphenj/lhauxne,  C^Cl^  is   obtained    by 
heating  a  mixture  of  the  hyilrocarbou  ami    i 
chloride  to  3150°,  and  distils  in  an  atmosphere  of  chloi 
ing  an  oil  which  quickly  solidifies,  and  crystallizes  t 
benzene  in  needles.     It  is  only  attacked  with  great  difficulty  by 
concentrated  nitric  acid,  even  at  300 — 350°.* 

Br&motrirli'  nyllu  „-.,  ,<r.   (J^H^Hr,    is    formed    by 
solution  of  bromine  and  triphenylbenzeiie  in  carbon 
to  stand, and  crystiil]i;:i's  tVum  ulcoliol  in  needles,  meltii 
(Engler  and  Berthold). 

a-Tetrantf !■<■/.,■  i rl:,  n>/tl„-,ti<  .(■  .    t ''.,,11  Ll:  Nu„>,.    is    obtained  U>- 
gether  with  the  ^-compound  hy  adding  nitric  acid  to 
acid   solution  of   the    hydrocarbon,  and    on 
almost  completely  in  small  needles  which 
soluble  in  the  common  solvents.     It  crystallines  Era 
aniline  or  nitrobenzene  in   pale  yellow   needles,  and 
370°. 

fJ-Tttratiit-rotrL/Ju  ni/lln ■«:.  >i>\    '-'■JJllu(NOs;,.    separates   frrtn 
the  acetic  acid   solution  on  addition    of   water.     It   dissoltw 
readily  in  alcohol,  ether,  &c„  and  crystallises  in  small 
melting  at  1<IN,J. 

a-Tetrami<i<it.)-i/'/  '   .,li!1(NH.)1.  is  prepared  from 

the  corresponding  nitro-compound  by  reducl 
hydrochloric  acid,  and  crystallizes  from  dilnfc 
white  needles,  which  melt  at  187-  138      B  ■ 

■   M.-lJu,,  li.f.  23,  2533. 

. .  16,  MM 
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time  with  acetic  anhydride  and  sodium  acetate  it  yields  the 
utacetyl  compound,  Ca4H14N4(CO.CH8)8,  which  forms  microscopic 
leedles,  and  melts  at  156 — 158°. 

fi-TetramidotripJienylbenzene  crystallizea  in  yellowish  needles, 
which  become  dark  in  the  air,  and  melt  at  96 — 98°  with 
decomposition.  Its  octacetyl  compound  forms  granular  crystals, 
and  melts  at  142—143°  (Mellin). 

Triphenylbenzene  is  the  final  member  of  the  following 
series: 

Benzene,  CJ£t  Diphenylbenzene,  C18HM. 

Diphenyl,  C^H^  Triphenylbenzene,  C24H18. 

Tri-p-tolytbenzene,  CflH3(C6H4.CH3)g,  is  obtained  by  repeatedly 
saturating  p-tolylmethylketone  with  hydrogen  chloride,  and 
crystallizes  from  chloroform  in  beautiful  white  needles,  and  from 
alcohol  in  plates,  which  melt  at  171°,  and  decompose  on  further 
heating  without  subliming. 

Tribromotriiolylbcnzme,  C27HnBr8,  crystallizes  from  carbon 
lisulphide  in  matted  needles,  and  melts  at  212°. 

Trinitratritolylbenzene,  C^H^^O^,  is  a  canary-yellow  crys- 
talline powder,  which  decomposes  on  heating.1 

Tri-o-bemylenebenzene,  C^H^  is  formed  by  heating  hydrindene 
[p.  7)  with  hydrochloric  acid  at  100°.* 

CH, 

CH^ — CM2  C      C 

+  3HgO. 


31  I  =  I 

C6H4-CO  C      C 


CH2  C      ^a 
C8H4 

It  is  also  formed  when  truxone,  which  will  be  described  in  a 
later  volume,  is  heated  with  hydriodic  acid,8  and  crystallizes 

1  Clans,  J.  Pr.  Chem.  II.  41,  405. 

2  Haosmann,  Ber.  22,  2019. 

*  Liebermann  and  Bergami,  Ber.  22,  786  ;  23,  317. 
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from  boiling  nitrobenzeue  in  beautiful  yellowish  needles  "hieti 
Jo  not  molt  at  300°,  are  almost  insoluble  in  Imi 
acetic  acid,&c,  and  also  in  cold  concentrated  sulphuric  acid,  ami 
in  boiling  nitric  acid. 

Tri-a-btwoyknthenzciie;  C^H^O.,,  is  formed  when  putlurtt- 
acetie  acid  is  wanned  with  60  parts  of  sulphuric  acid  uu  uw 
water-bath : 

CO 

A 

c    c 

I        il  +  3H.0  +  SCO, 

c    c 
/\/\f 

00  c 


CO— 0    CO.H 
SI  I       I 

C,H,.C=CH 


sco 


\!, 


.H4 


It  ia  also  formed  by  beating  phthalic  anhydride  with  ethyl 
malonate  or  ethyl  acotoacetate,1  and  when  tri benzyl ene benzene 
ia  boiled  for  a  long  time  with  .5  parts  of  chromium  trioxide 
50  parts  of  acetic  acid.a 

Tribenzoyleuebenzeue  crystallizes  in  slender  y«lluw  hair-hke 
needles,  which  do  not  melt  at  360°,  and  only  dissolve  to  any 
appreciable  extent  in  nitrobenzene. 

The  exact  constitution  of  these  two  compounds  is  represented 
by  the  following  formulae  : 


5 


••-I'henenyltrihmzoic  acid,  C0H.,(CflH(.COgH)a,  is   formed  by  i 
fusing  tri  be  nzoy  lone  benzene  with   potash,  and  crystallizes  t 
dilute  alcohol  in  thick  broad  prisms,  melts  at  259 — Stir, 

1  Gabriel  and  Michael,  Bir.  10,  1657  ;  U,  1107 ;  Gabriel,  Bar. 

-  Itmsmaiiti,  lot.  eit.  ;  Liebennann  auil  Bergaroi,  toe.  tit. 
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_.   on  distillation  with  lime  yields  triphenylbenzene  and  carbon 
dioxide. 
p-Phe7ienyltribeiizoic  acid  is  prepared  by  heating  tritolylben- 

£  aene  with  dilute  nitric  acid  at  160 — 180°,  and  separates  from 
alcohol  as  a  crystalline  powder,  which  commences  to  sublime  in 
needles  at  280°  without  melting ;  the  normal  potassium  salt  is 
readily  soluble  and  remains  on  evaporation  as  an  indistinct  crys- 
talline mass;  the  di-acid  salts  are  heavy,  soluble,  crystalline 
powders  (Claus). 
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one,  472 

ene  dibromide,  472 
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naphthoquinone-a-oxime, 

•naphthoquinonc-j8-oxime, 
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henylbenzene,  558 


C 
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28 

o-£-naphthoquinone-a- 

32 

j-/3-naphthoquinonc-j8- 

30 

415 

isulphonic  acid,  418 

yellow,  409 

0,  419 
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Cedriret,  391 
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ilene,  constitution  of,  23 
alene,  history  of,  22 
alene,  preparation  of,  31 
alene,  properties  of,  32 
alene,  sources  of,  29,  32 
alene,   synthetic   formation  of, 

alene,  uses  of,  33 
aleneazodiamidobenzene,  273 
thaleneazo-£-naphthol,  260 
aleneazo-3-phenylnaphthyl- 
*,  266 

alenediazimide,  205 
aphthalenedicarboxylic  acid, 

iphthalenedicarboxylic  acid, 

iphthalenedicarboxylic  acid, 

a]>hthalenedicarboxylic  acid, 

iphthalenedicarboxylic  nitrilc, 

aphthalenedicarboxylic  nitrile, 

iphthalenedicarboxylic  nitrile, 

alene  dichlorhydrin,  38 
alene  dichloride,  37 
thalenedisulphonic  acid,  65 
thalenedisulphonic  acid,  66 
:thalenedisulphonic  acid,  66 
aph thalenedisulphonic  acid,    67 
ipthalenedisulphonic  acid,  66 
iph thalenedisulphonic  acid,    67 
iphthalenedisulphonic  acid,   65 
aphthalenedisulphonic  acid,    66 
ilenehydrazinesulphonic  acid 

alcnestyrolene,  334 
ihalenesulphamide,  64 
thalene&ulphaniide,  65 
;halenesulphinic  acid,  63 
thalenesulphinic  acid,  65 


a-Naphthalenesulphochloride,  63 
jS-Naphthalenesulphochloride,  64 
a-Xaphthalenesulphonic  acid,  62 
j9-Naphthalenesulphonic  acid,  64 
y-  Naphthalenesulphonic  acid,  66 
1  :  4'- Naphthalenesulphonic  acid,  66 
Xaphthalenetetracarboxylic  acid,  336 
Xaphthalenetetracarboxylic  anhydride, 

336 
Xaphthalenetetracarboxylic  imide,  337 
Naphthalene  tetrachloride,  37 
Xaphthalenetetrasulphonic  acid,  67 
Xaphthalenetrisulphonic  acid,  67 
Xaphthalenic  acid,  132 
Xaphthalic  acid,  320 
Xaphthalic  anhydride,  321 
Naphtha]  idam,  144 
Naphthalidine,  144 
Naphthalidinesulphonic  acid,  191 
Naphthalimide,  322 
a-Xaphthalimidodiacetic  acid,  151 
Xaphthalol,  87 
Naphthamei'ne,  145 
a-Naphthamide,  291 
£-Xaphthamide,  296 
a-Xaphthamidoxiine,  293 
/J-Naphtharaidoxime,  298 
o-Xaphthanilide,  292 
0-Xaphthanilide,  296 
Xaphthazarin,  141 
jS-Naphthazoxime,  299 
Naphthene  alcohol,  38 
/3-Naphthenylamidine,  297 
Xaphthidine,  545 
/3-Naphthiinide  ethyl  ether,  297 
o-Xaphthindole,  347 
j8-Xaphthindole,  348 
/5-Xaphthindolecarboxylic  acid,  348 
Xaphthionic  acid,  188 
a-Xaphthisatin,  351 
jS-Xaphthisatin,  351 
a-Xaphthisatinoxime,  350 
/3-Xaphthisatinoxinie,  351 
Xaphthocinnamic  acid,  335 
a-Xaphthocoumaric  acid,  335 
o-Xaphthocoumarin,  335 
/3-Xaphthocouniarin,  335 
Xaphthocyamic  acid,  58 
o-Naphthohydroxamic  acid,  293 
j8-Xaphthohydroxamic  acid,  297 
o-Xaphthoic  acid,  290 
j8-Xaphthoic  acid,  295 
a-Xaphthoic  anhydride,  291 
a-j8-Xaphthoic  anhydride,  296 
/3-Xaphthoic  anhydride,  296 
a-Xaphthol,  77 
/3-Xaphthol,  83 
Xaphtholactone,  314 
a-Naphtholazobenzeiie-m-sulphonie 

acid,  270 
a-Xaphtholazobenzene-p-sulphonic 

acid,  270 
3-Naphtholazobenz»ine-j3-8ulphonic 

acid.  271 


INDEX 


8-  Xaphtholazophenolsulphonic  acid, 

271 
Xaphthol-black,  277 
o-Naphthol-blue,  224 
a-Xaphthol-j3-carboxylic  acid,  315 
/3-Xaphthol-a-carboxylic  acid,  317 
/9-Xaphthol-/3-carboxylic  acid,  818 
jS-Xaphthol  disulphide,  115 
a-Xaphtholdisulpnonic  acid,  108 
jS-Xaphtholdisulphonic  acid,  111 
1:2:  4-Xaphtholdisulphonic  acid, 

107 
1:3:  r-Xaphtholdisulphonic  acid, 

107 
1:4:  l'-Xaphtholdisulphonic  acid, 

108 
o-Xaphtholglycuronic  add,  81 
/3-XaphtholgIycuronic  acid,  87 
Xaphthol -green,  233 
o-Xaphthol -orange,  270 
/3-Xaphthol -orange,  271 
Xaplithohulphamidosulphonic  acid, 

107 
a-Xaphtholsulphaniidosulphoiiic  acid, 

108 
j8-X'aphthol  sulphide,  114 
j8-Xaphthol-a-sulphonic  acid,  109 
/3-Xaphthol-/8-sulphonic  acid,  110 
/3-Xaphthol-5-sulphonic  acid,  110 
1  :  r-Xaphtholsulphonic  acid,  103 
1  :  2-Naphtholsulphonic  acid,  105 
1  :  4-Xaphtholsulphonic  acid,  102 
1  :  4 '-Xaphtholsuf phonic  acid,  103 
a-Xaphtholtrisul  phonic  acid,  108 
/3-XaphthoItrisulphonic  acid,  111 
j8-Xaphthol-violet,  225 
Xaphthol-vellow,  98 
Xaphthol-yellow,  S,  106 
Xaphthomethinetriamine.  295 
a-Xaphthomc-thyl  alcohol,  285 
jS-Xaphthomethyl  alcohol,  287 
a-Xaphthomethvlaldehvdc.  289 
a-Xaphthninethylamine,  285 
jS-Xaphthoiuethylamine,  287 
/3-Xaphthomcthyl  bromide,  287 
Xaphthoinethylcarhaiuine,  285 
/3-Xaphthomethyl  chloride,  287 
d-Xaphthonu'thylroiimarin,  336 
a-Xaphthomethylcne-anilinc,  290 
a-Xaphthomrthvlene-a-naphthvlaniine, 

290 
o-X'aphthoinethylene-oxinio,  289 
a-Xaphthoinethvlenephenvlhvdrazone, 

290 
a-Xaphthomcthylenetnlidine,  290 
a-Xaphtho-a-naphthalide,  292 
a-Xaphthonitrilc,  292 
0-Xaphthonitrile,  290 
Naphthopicric  acid,  100 
a-Xaphthoquinhydronc,  121 
a-Xaphthoquinol,  116 
jS-Xaphthoquinol,  117 
a-Xaphthoquinone,  120 
/J-Xaphthoquiuone,  126 


7-Xaphthoquinone,  131 
a-Xaphthoquinonechlorimi<k  229 
a-Xaphthoquinonedianil,  224 
Xaphthoquinonedianilide,  223 
a-a-Xaphthoquinonedichlorimiik  235 
a-o-Xaphthoquinonedioxime.  233 
jS-Naphthoquinonedioxime,  236 
£-Xaphthoquinonedioxime   anhvdritle, 

236 
a-Naphthoquinone-o-oxime,  227 
jS-Xaphthoquinone-a-oxime,  230 
jS-Xaphthoquinonc-jS-oxime  229 
iS-Xaphthoquinone-o-oxinicsiilphoiii'.' 

acid,  232 
Naphthoqui  nonephenylearltazolr,  531 
/3-Xaphthoquinonephenvlhvilrazow, 

257 
Xaphthosalol,  87 
Naphthostyril,  308 
Xaphthostyrilquinoue,  310 
Xaphthostyriltoluquinoxaline,  310 
Naphthosultone,  103 
Naphthosultonesul  phonic  acid,  107 
a-Xaphthothiamide,  293 
j8-Xapathothiamide.  297 
o-Xaphthoxin«lole,  350 
/3-Xaphthoxindole,  351 
a-Xaphthoxyacetic  aciii,  81 
/3-Xaphthoxyacetic  acid,  87 
o-Xaphthoyl  chloride,  291 
/5-Xaphthoyl  chloride,  296 
o-Xaphthoylformamide.  330 
o-Xaphthoylformic  acid,  330 
a-Xaphthoylformonitrile.  329 
o-Xaphthoyl  methyl  bromide.  323 
o-Xaphthoyhnethyl  thioeyanate.  3"2* 
j8-Xaphthoyl-a-naphthalid»\  296 
a-Xaphthoyl-a-ii.'iphthaniidoxitw,  204 
o-Xaphthoylnaphthostvril,  309 
/3-Xaphthoylnaphtliostyril,  309 
o-Xaphthoyl  oxide,  291 
a-Xaphthvlacetamide,  320 
o-Xaphthyl  acetate,  SO 
o-Xaphthyla.etic  arid,  119,  326 
a-Xaphthylacrvlic  arid.  :.;35 
Xaphthyl  alcohol.  77 
o-Xaphthyl  allyl  thiourea.  155 
/9-Xaphthylainidoa«'(*ti<-  arid.  162 
Xaphthvlamidocyamiric  .  hloridf,   \W 
o-Xaphthvlamido-;«-nitrolH'nz«)i«*   acid. 

153 
/3-Xaphthvlamido-;>i-nitrol  -enzoi'    a<  H. 

161 

a-Xaphthylamido-a-nitrnsMiiaphthal' 

one,  24 
o-Xaphthylaniine,  144 
/3-Xaphthylamim\  156 
o-Xa]»hthylannnoazolM'nz»'iio<ul  phonic 

acid,  261 
a-Xaphthvlaminedisulphonic  acid.  194 
j9-Xaphthylaminodisulphonic  arid,  19S 
/3-Xaphthylamine  .silicon  chloride,  157 
a-Xaphthylamine-5-sulphonic  arid.  191 
j9-Xaphthylainine-a-sulphonir  arid.  195 


tilhyhiiiiiicsulphomoacid,  193 

■  htliylHiiiisiesmlplioiiiL*  acid,  193 
htliylamiiiMiiIiihoriicacid,  153 
.iitiiyljisiiiiu'suljiliortif  acid, 

.hthylMoineaulphonio  acid, 

■hiliyhiiiiiiii'sulplioiiie  add, 
iht!iy!:i:!ii]icsnl])lioiiip  and, 
■Ii  I  hyiaiuincsul  phonic  arid, 


cldoHdc.  2S1 
oxiile,  281 
^propionic  add,  334 


v  Id  ihro  mo  propionic  acid,  334 
vl.Iii.WnvlKuaui.linc-,  Jfifi 

vl  diM.iipV.idc.   11LI 


ylcnephenylcnc  oxidt',  .rj 
ylenephcnylene  oxide,  5 
yli-iici^iiuonephenylenec 


vl  ethj]  ether,  79 
ivl  ethyl  ether,  85 
ylglycocoll.  1.11 
rlglvi-ollir  acid,  827 

I'jllvosvli.otid,  330 
vlhyiltrwiun,  250 
ivll.'y.ii-a^Ltjp.  'J.V' 
hviii-a/iiwsillptioiiir  acid.     2i 
vl  hydrosulpliide,  112 
hyjiOptlOhjibiliic  acid,   2S0 
lidaiM-'.iKiinidr.    1  riri 
ij-liiniJiilmlyrii- iicirl,  HIS 
[. — PAIIT   VI. 


B-Xuphthyliiniilodiacetic  acid,  162 
Xaph  thy  1  mercuric  acetate,  282 
Xaphihylmurcuric  bromide,  2S2 
Xaph  thy  linen-uric  butyrate,  282 
Xaph  thy  I  mercuric  formate,  282 
Nuphthylniorcnric  iodide,  282 
NaphthylmethylcarbazoHne,  531 
S-Xaphthyl  methylene  ether,  85 
B-Najil«tUyl  methyl  ether,  78 
S-Xaphthvl  methyl  other,  84 
■-Xnphthylmctliylkvtotie,  327 
a-Xnpkthyl  mustard-oil,  167 
a-Xaphthyl  orthoxalate,  81 
fl.Xajihthyl  orthoxalatc,  F 


152 


',  81 

H-Xaphthvl  phenj-lrarbiunirtc,  88 
yapblitylpto^fcwlMPl*,  530 

a-N:iphrhvlphi'nylsulpuone,  08 
.8-X;iplithy]|ihejiyUiilpUone,  68 
a-X.ipIilliyl  phenyl  thiourea,  155 
fl-Xaphtliyl  phenyl  urea,   165 
a-NapMhvl  phosphate,  80 
jH-Xnplith'vl  phosphate,  SB 
N:ij.liil'yl|.liu-p]iim,'  acid,  280 
N  -|):'!n  !  |  -  ]  i .  ■  -;  |  ■ "!  i  ■  -  -  -  ■.  i  -  -  i-lili.i  [ij.-.  280 
<i-  X.-i  |  'lil  hyipmpiiniic.  arid,  334 
s-.Vj phllivlpiopvlcin   p.Hi,  I  <  .thiourea, 

155 
N'aphthyl  purpuric  acid,  100 

fl-N':ijili;liy]  salicylate,  ST 

a-Xaphthylsemicarbazide,  252 
a-Xnplitliyls'.'mi'.'arkizide,  253 
tf-NiiphUivNniiitl.iucavWide.  ?.:A 
B-Xaphlhyl  silicate,  80 
fl-Xaphthyl  silicate,  86 
o-Naphtlivlsuccinaniic  acid,   15" 
B-Xaphthylsuccinamic  acid,  163 
a-Naphthylsuccinimide,  163 
S-XaplithylsiicciiiiluiiJp,  163 
a-Xaphthyl  sulphide,  113 
a-Xaphthyllhiocarbaiuide,  1C7 
<j-N:i]'htlivlthiocartriniid«,   167 
Xaid.thvlihiocarhiziiw,  254 
fl-Nri].hthyl  thiocyanate,  167 
Q-N.-ijilitliv)  thiourea.  155 
tf-Naplilliv]  thi.mrc;,,  Itif. 
a-Xaphthyl  ureo,  151 
S-Xaphthvl  urea,  161 
Xarceic  acid,  324 
Narccin,  271 
New-bhw,  226 
Nile-blue,  227 
XitriU  el--  ehrtneHOsr ,   53S 
Xitro-acenaphtheM,  353 
Nitroamidocliphenyl,  398 
Xitroamido-fl-naphthoic  acid,  312 
NitrobenziJine,  408 
N  it  robromophenan  throne,  408 
Kitrocarbazole,  417 
Kitrochryaene  537 
"""      a-dinaphthyl,  542 


1 
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INDEX 


Xitrodiphenyleneketone,  478 
Nitro-m-diphenyleneketonecarboxylic 

acid,  483 
Nitrodiphenylsulphonic  acid,  378 
iNitrodiphenylsulphomc  acid,  377 
Nitrofluorene,  473 
Nitrohydroxydiphenyl,  879 
Nitro-i3-metnylnaphthalene,  284 
a-Nitronaphtnalene,  55 
/9-Nitronaphthalene,  56 
Nitronaphthaleneaulphonic  acid,  75,  76 
a-Nitronaphthalene-a-tetrabromide,  56 
a-Xitronaphthalene-/J-tetrabromide,  56 
a-Nitronaphthalene-y-tetrabromide,  56 
Xitronaphthalenic  acid,  136 
Nitronaphthalic  acid,  322 
Nitro-o-naphthoic  acid,  302,  303 
Nitro-£-naphthoic  acid,  306 
Nitro-a-naphthol,  96 
Nitro-/5-naphthol,  101 
Nitronaphtholactone,  315 
Nitro-fl-naphthoquinol,  118 
Nitro-j8-naphthoquinone,  131 
Nitro-7- naphthoquinone,  132 
Nitronaphtliostynl,  310 
Nitro-a-naphthylamine,  183,  184 
Nitro-£-naphthylamine,  186 
4-Nitro-a-nanhthyl  disulphide,  113 
Xitroperihydroxynaphthoic  acid,  315 
Nitrophenanthrcne,  498 
Xitrophenanthrenequinone,  504 
Xitro-o-phenyl benzoic  acid,  434 
Xitro-/>-phenyltolyl,  432 
X'itropodocarpic  acid,  508 
Nitropyrenc,  360 
Xitrosocarbazole,  417 
Xitrosoehloronaphthoresorcinol,  237 
a-Xitrosodiethylnaphthylamine,  240 
Xitroso-£-a-dihvdroxynaphthalene, 

237 
Xitroso-1  :  l'-dihydroxvnaphthalene, 

238 
;>-Xitroso-a-ethvlnaphthylamme,  239 
Xitrosonaphthaleno,  54 
a-Xitroso-a-naphthol,  227 
a-Xitroso-)9-naplithol,  230 
/9-Xitroso-a-naphthol,  229 
Xitrosonaphthoresorcinol,  236 
Xitros>o-)8-naphthylamidoacetic  arid, 

162 
/3-Xitroso-a-naphthylaniine,  21 1 
Xitrosonaphthylhydrazinc,  251 
Xitnxsonaphthylphenylcarhazole.  531 
Xitrosophenvlazoiiaphthoresorcinol, 

200 


O. 


Ootobroiiio-/3-dinaphth\iaiiiiiic,  1S3 
Octochlorocarbazole,  417 
Octochloropbenanthrene,  496 
Ortohvdromiorantliene,  524 
Octohydrorluorcnc,  472 


Octohydronaphthalene,  36 
Octohydrophenanthrene,  495 
Orange  I.  270 
Orange  II.  271 
Orthometatolidine,  446 
Orthotolidine,  444 
Orthotolidinedisul  phonic  acid,  445 
Orthotolidinesulphonic  acid.  445 
a-Oxalamidothionaphthol,  246 
jS-Oxalamidothionaphthol,  247 
a-Oxalonaphthalide,  152 
Oxalylbenzidine,  404 
ftxide  dc  chlvroxennaphthalise,  124 
Oxidt  de  chl&rox&inaphthoac,  122 
Oximidoketohydronaphthalenf,  222 
Oximidonaphthol,  222 
Oximidopyreuic  acid,  362 
Oxynaphthylamine,  145 


P. 


Parachrysenc,  552 
Parasantonic  acid,  346 
Parasantonide,  345 
Paratolidine,  446 
Pentabromonaphthalcne,  52 
Pentabrom-o-naphthol,  93 
Pontabromo-£-naphthol,  96 
Pentabromosaprtanin,  388 
Pentaehlorodipnenyl,  372 
Pentachloro-£«ketohvdronaphthiU'n 

130 
Pentachlor-o-ketonaphthalene,  125 
a-Pcntarhloronaphthalene,  46 
/3-Pcntacliloroiiaphthalene,  46 
Pentachlor-a- naphthoquinone,  123 
Perchlorodiphcnol,  384 
Perchlorodiphenyl,  372 
Perchlorodiphenyllieiizcne,  554 
PerchloTonaphthalene,  47 
Pcrchlor-a-naphthoquinonc,  1 24 
IVrchlorotripnenylhenzcne,  558 
Perhydroacenaphthene,  353 
Perh vdrochrvson«»,  537 
Perhydrofliiorene,  472 
Perhydrophenanthrene,  195 
Pcrhydropicenc,  552 
Perhydroretenc.  516 
Periacetylenenaphthalene.  35 1 
Pcrietlivlenenapbthak'iio,  352 
Perihydroxynaphthoie  acid,  314 
Phenanthrenc,  492 
Phenanthrenecarl»oxylio  acid.  509 
Phenanthivne  ilibrmuidc.   495 
Phenaiithrpiie  diMilphonic  aciil,  4'j 
Phnuanthrcni*  picric  add,  4i'5 
Phenanthivno  pirryl  chloride.    UO 
Phenauthrenequiuhydroiit*.  50  1 
Phenanthivuequiimi,  500 
Phenanthrenequinonp.  501 
Phenanthronequinonecarhoxvlic  a. 

510 
Phenanthreuequinoncdioxinie,  507 
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!quiuoncdioxime  anhy- 

>quinonehydrazone,  507 
squinone  mercuric  chlor- 

:quinone  mercuric  cyan- 

iquiuone  sodium  bisul- 

quinone  zinc  chloride, 

iquinonimide,  506 
quinonoxime,  506 
'.sulphonic  acid,  499 
•199 
',  506 

icetate,  499 
mzoic  acid,  560,  561 
lo-j8-naphthol,  215 
laphthoquinonc,  218,  528 
laphthyl  carbamide,  209 
o-a-nitrosonaphthalenc, 

•naphthoquinone,  529 
onaphthalcne,  264 
hthoresorcinol,  259 
zoic  acid,  435 
?ic  acid,  433 
oic  acid,  435 
onitrile,  436 

alcohol,  433 

ethyl  ether,  433 

methyl  ether,  433 
lotolvl,  431 

liamidonaphthalene,  208 
liamidonaphthalenc,  201 
onaphthalene,  532 
lyltetrahydronaphtha- 

naphthylcarbazole,  548 
iphthyl  urea,  164 
laphthoresorcinol,  274 
x-acetonaphthalidc,  150 
onedicarboxylic  acid,  528 
lethyl-o-naphthylamiin', 

x-naphthylaminc,  148 
8-naphthylamine,  159 
Dxy-^-diamidonaphtha- 

cynaphthoquinone,  527 
lamidonaphthoquinone, 

ithalene,  526 
lohydruxyquinhydroiie, 

loquinhydrone,  527 
io<[uinol,  527 
iphthoquinone,  527 
hthylamine,  147 
hthylamine,  159 
hthylchloroformamide, 

hthylnitrosamine,  148 


Phenyl-j8-uaphthylnitrosamine,  1 59 
Phenyl-a-naphthyl  sulphide,  113 
Phcnyl-j8-naphthyl  sulphide,  1 1 4 
0tf-Phenyl-j8-naptithyl  urea,  165 
Phcnyl-o-tetrahydronaphthomethyl 

carbamide,  287 
Phenyl-jS-tetrahydronaphthoinethyl 

carbamide,  289 
Phonyl-j8-tetrahydronaphthonietbyl 

thiocarbamide,  289 
m-Phenyltolyl,  430 
o-Phenyltolyl,  430 
/>-Phenyltolyl,  431 
Phenyltrihydroxynaphthalene,  529 
Photosantolactone,  343 
Photosantonic  acid,  343 
Photosantonine,  343 
Phthalyldiethylbenzidine,  404 
Phylloretine,  511 
Picene,  552 
Picenequinone,  552 
Podocarpic  acid,  508 
Ponceau,  2  R,  272 
Ponceau,  3  R,  275 
Ponceau,  4,  G,B,  271 
Ponceau,  SS,  extra,  276 
Potassium  glaucomclanate,  488 
Pseudo-o-hydroxyphenylazimidouaph- 

thalene,  265 
Pseudo-/>-hydroxyphenylazimidonaph- 

thalene,  266 
Pseudophenanthrene,  534 
Pseudophenylazimidonaphthalene,  264 
Pyrene,  357 

Pyrene,  constitution  of  363 
Pyrenecarbonitrile,  365 
Pyrenecarboxylic  acid,  364 
Pyrene  cyanide,  365 
Pyrenedicarboxylic  acid,  365 
Pyrene  disulphonic  acid,  360 
Pyreneketone,  362 
Pyrene  quinol,  361 
Pyrene  quinone,  361 
Pyrenesulphonic  acid,  360 
Pyrenic  acid,  362 
Pyrenic  anhydride,  362 
Pyrenimide,  362 
Pyrophotosan tonic  acid,  343 
Pyroraccmic  acid  o-naphthylhydrazonc, 

251 
Pyroracemie  acid  j8-naphthylhydra« 

zone,  253 


R. 


Retene,  511 

Retenedicarboxylic  acid,  519 
Retencdisulphochloride,  517 
Retenedisulphonic  acid,  517 
Retenefluorene,  520 
Retenetiuorenyl  acetate,  521 
Retenefluorenyl  alcohol,  520 
Reteneglycollic  acid,  520 


rintejiefcotoua,  521 
Ketcne  picric  acid,  515 
Itetoueijniiihyilroiie,  319 
!;rttn«)mnof,  SIB 
llctenequinone,  617 
Itetenpn.iiinuiiiuiide,  SIS 
Iletcn«'(uii|(>noxiiua,  518 
Uetc.netrisul phonic  acid.  517 
Kaauitene,  612 
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